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ANNOUNCEMENT OF DATES OF 
CONVENTIONS. 
Association of Edison Illuminating 
Companies, Cataract House, Niagara 
Falls, N. Y., September 14, 15 and 
16. 





Street Railway Association of the 
State of New York, International 
Hotel, September 14 and 15. 





International Association of Fire 
and Police Telegraph Superintend- 
ents, Maxwell House, Nashville, 
Tenn., September 14 and 15. 





Old Time Telegraphers’ Association 
and U. S. Military Telegraph Corps, 
Maxwell House, Nashville, Tenn., 
September 15, 16 and 17. 





The American Electro-Therapeutic 
Association, Academy of Medicine, 
Harrisburg, Pa., September 21, 22 
and 23. 





National Street Lighting Associa- 
tion, Neil House, Columbus, Ohio, 
September 28 to October 1. 





American Street Railway Associa- 
tion, International Hotel, Niagara 
Falls, N. Y., October 19, 20, 21 and 
22. 
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VIEWS, NEWS AND INTERVIEWS. 


Editor McLain, of the Toronto 
World, when introduced to Mr. Chas. 
F. Brush, of Cleveland, who was at- 
tending the British Association meet- 
ing, inquired : 

«¢ How’s Old Aleck ?” 

“* Aleck ? Aleck ?” said Mr. Brush, 
**T don’t believe I know who you 
mean.” 

‘‘Why, Old Aleck-tricity,” quickly 
replied the genial editor. 

A moment later the distinguished 
electrician and the Toronto editor 
were engaged in a combat to the 
death—of two lemonades. 





Isaac Glickman, a Bayonne, N. J., 
hardware dealer, was recently de- 
spoiled of his luxuriant whiskers and 
three fat mackerel while a passenger 
on a trolley car in transit between 
Jersey City and Bayonne. He sued 
the Consolidated Traction Company 
for $200, the value at which he esti- 


mated his whiskers, and is not satis- 
fied with the adverse verdict. He 
has appealed to the Court of Common 
Pleas. 





The question of coal pockets in 
electric lighting and power stations 
is receiving attention since the recent 
breakdown in the Paterson, N. J., 
station. From the investigation made 
by the ELEcTRICAL REVIEW, it seems 
evident that if the coal pocket is prop- 
erly designed, with first-class work- 
manship, thereis no danger in having 
the coal over the boilers. A coal 
pocket, holding some 3,000 tons, is in 
satisfactory use in the Twenty-ninth 


000,000, the organizers having sub- 
scribed for $5 each. — Exchange. 
That makes $25. What in the world 
is the American Wave Motor Com- 
pany going to do with all this money ? 





The B. & O. erecting and repair 
shops in Baltimore have been com- 
pletely modernized. The locomotive 
erecting shop has been rebuilt. It is 
supplied with two 50-ton electric 
cranes, which lift the heaviest loco- 
motives. It is stated that the cost of 
making the improvements will be 
saved in two years. 





A new electrolytic copper refinery 





Fia. 1.—TuHe Borers IN THE Epison PLant at Paterson, N. J., AFTER THE 
Coat Wuicn FELL on THEM Was CLEARED AWAY. 


street station, New York, of the 
United Electric Light and Power 
Company, and also one holding 2,000 
tons is in the Thirty-ninth street 
station, Brooklyn, of the Nassau 
Electric Railway. Both of these 
coal pockets are above the boilers and 
have stood the test. They were de- 
signed and built, it is but proper to 
say, by the Berlin Iron Bridge Com- 


pany. 





The American Wave Motor Com- 
pany has been incorporated by James 
M. Dyer, Alfred C. Goldner, Julius 
Goldner, John Milton and E. W. 
Witmer, with a capital stock of $1,- 


has been started near Tomsk, in 
Siberia. 





"A dispatch from Cleveland says that 
since the ’60s there has been a law on 
the statute books of Ohio compelling 
city councils to advertise for competi- 
tive bids in granting street railway 
franchises. ‘The records show no case 
where this has been done. 





The United States & Hayti Tele- 
graph and Cable Company’s route to 
South America is now open. Messages 
for Brazil, Argentine Republic, Para- 
guay and Uruguay may be forwarded 
via Hayti. 
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A REMARKABLE PHYSICAL TEST 
OF BOILERS. 


BY FREDERICK A. SCHEFFLER. 


An accident occurred in the boiler- 
room of the Edison Electric [lumi- 
nating Company’s new and extensive 
power plant at Paterson, N. J., on 
the afternoon of August 14, which is 
of unquestioned interest to all power 
stations of alike nature. An account 
of this accident and the results arising 
therefrom will, no doubt, be inter- 
esting to owners of similar plants. 

The boiler-room is equipped with a 
battery of six 450-horse-power Stirling 
water-tube safety boilers, in the rear 
of which is located an economizer 
furnished by the Fuel Economizer 
Company. Over the firing-room was 
placed a large coal storage bin, built 
of sheet steel and channel beams and 
angle irons, the whole bin being sus- 
tained by riveted columns extending 
from the bottom of the coal-bin to 
the floor. The upper part of the coal- 
bin, being much wider than the base 
of same, projected over the top of the 
boilers. At the time of the accident 
this coal-bin contained in the neigh- 
borhood of 1,000 tons of buckwheat 
coal, and, as it extended from one end 
of the boiler-room to the other, the 
coal was apparently equally dis- 
tributed throughout the bin. The 
coal was delivered to the bin by a 
complete coal conveying apparatus 
furnished by the Hunt company. 
Each boiler was furnished with a main 
steam outlet 10 inches in diameter, 
the pipe connections being extra 
heavy wrought-iron. The outlets 
from each boiler ran to a 12-inch 
main steam header immediately over 
the top of the smoke connections, 
this pipe extending the full length 
of the boiler-room. ‘The accident 
consisted in, first, the giving way of 
part of that side of the coal-bin not 
adjoining the boilers, permitting a 
large quantity of coal to be precipi- 
tated on the floor of the boiler-room, 
entirely filling up the pump pit, in 
which fell at least 50 tons of the 
coal, and eventually this whole side 
parted. This threw the unbalanced 
weight on the opposite side of the 
coal-bin nearest the boilers, thus 
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causing this entire side of the coal- 
bin, together with about 400 tons of 
coal, to be thrown forcibly on top of 
the boilers and steam conneetions. 
At least 100 tons of steel girders, 
plates, angle irons, etc., besides the 
coal, were precipitated on top of the 
boilers. ‘There were but two of the 
boilers in operation at the time, and 
an additional one had the fire banked 
ready for being put in service for the 
evening load; the pressure of 155 
pounds was being carried on the 
boilers, steam mains, etc. 

A fair idea of the damage which 
occurred to the steam main can be 
obtained by referring to the accom- 
panying cuts, which show only part 
of the iron work on top of the boil- 
ers, as all of the coal and a large pro- 
portion of the framework was removed 
at the time the photographs were 
taken. It will be seen that the steam 
main was entirely demolished, and so 
great was the force of the fall that 
part of this heavy piping was smashed 
in as though it had been made of 
paper. When the side of the coal- 
bin fell the force was so great that 
when it struck the safety valves the 
latter pierced the one-fourth inch 
plate, presenting the appearance of 
projectiles in the plates. 

It is remarkable that the only in- 
jury sustained by the boilers consisted 
of bending some of the short tubes 
connecting the upper parts of the 
steam drums and making slight de- 
pressions around the steam outlet of 
the nozzles of the four boilers. 

The general impression imme- 
diately at the time of the accident 
was that the boilers had exploded, for 
the reason that, so great was the force 
and quantity of the steam which was 
liberated when the steam pipe con- 
nections broke, it was difficult to form 
an adequate conclusion as to just 
what had happened. ‘The boiler- 
house became full of steam and it was 
very difficult for several minutes to 
permit even a casual examination to 
ascertain just what had happened. 
Developments soon proved, however, 
that the entire battery of boilers were 
intact, and that nothing had occurred 
to them except as above outlined. 

No description can give even an 
approximate idea as to what it means 
to distribute 1,000 tons of coal in such 
a hurried manner. The boilers were 
buried from the floor up to a height 
of at least 10 feet in the coal. Fortu- 
nately, the four men who happened 
to be in the building at the time the 
accident occurred managed to escape 
without any injury. Much credit is 
due to the general manager, Mr. 
Brock, and the chief engineer, Mr. 
Merrill, in having taken such prompt 
and positive action in the matter of 
removing the coal so that within a 
few hours the boilers were made ac- 
cessible. The natural result of hav- 
ing the steam pipes destroyed, of 
course, was the shutting down of the 
entire plant. Within 28 hours after 


the accident occurred, steam pipes 
were temporarily arranged so that 
one of the boilers could be operated, 
and this boiler was operated from 
midnight of the 16th instant until the 
following morning, carrying pressure 


ELECTRICAL REVIEW 


steam to about 750 indicated horse- 
power, and for the following 15 hours 
the same boiler supplied steam to 
three of the Ball & Wood engines, 
developing from 1,400 to 1,800 indi- 
cated horse-power. As the boiler has 
a nominal rating of 450 horse power, 
and the engines are compound con- 
densing, it will be seen that the boiler 
was operated at least 113 per cent 
above its rated capacity at the regu- 
lar pressure of 150 pounds. Forced 
draught was utilized to produce the 
extreme overload. Notwithstanding 
the high percentage of overload, no 
trouble whatever was experienced on 
account of water being carried over 
with the steam, and no better test 
has ever been made to demonstrate 
the fact that the ‘‘Stirling” boilers 
furnish dry steam irrespective of the 
duty they are called upon to develop. 

This performance of the boiler 
following immediately after the enor- 
mous strain brought upon it on ac- 
count of the amount of coal and 
ironwork, without previously having 


FIRE AND POLICE TELEGRAPH 
SUPERINTENDENTS. 





THE INTERNATIONAL ASSOCIATIONS 
CONVENE IN NASHVILLE—PRESI- 
DENT MASON‘'S ADDRESS—PRO- 
GRAMME OF PAPERS AND NAMES 
OF ATTENDANTS. 





The annual convention of the Inter- 
national Association of Fire and 
Police Telegraph Superintendents 
began its sessions in Nashville, Teun., 
on Tuesday of this week, at 11 A. M., 
President Frank C. Mason in the 
chair. 

After reading the minutes, the roll 
was called, and among others the 
following named gentlemen answered 
to their names: F. C. Mason and J. 
F. Blackwell, Brooklyn; M. W. Mead, 
Pittsburgh; Secretary L. Lemon, 
Baltimore; Capt. Wm. Brophy, Bos- 
ton; John W. Aydon, Wilmington; 
Mr. Thompson, Richmond; Superin- 
tendent Ellicott,Chicago; S. D. Bene- 
dict, St. Louis; Adam Bosch, Newark; 
J. F. Zeluff, Paterson, N. J.; W. A. 





Fic. 2.—ANOTHER VIEW OF THE BOILERS IN THE EDISON PLANT, AT PATERSON, N. J. 


made any water test to determine 
whether the boiler was injured in any 
manner, demonstrates the fact that 
the construction of the Stirling boiler 
is more than could be asked by the 
most exacting engineers. It also dem- 
onstrates the fact that all wrought 
steel in the construction of boilers 
can be relied upon under the most 
exasperating conditions, whereas if 
any of the parts under pressure or in 
the supports had been of cast-iron 
there would have been a weak ele- 
ment in the construction which would 
have a tendency to have produced the 
complete demolition of the boilers. 
Only the best of material was used in 
the bricking up of the boilers, and 
although they were entirely supported 
independent of the brickwork by 
wrought-steel columns and girders, it 
should be remarked that the results 
of the accident show that first-class 
work pays in the end, as none of the 
brick walls was in any manner what- 
soever injured. 





A syndicate is considering the ad- 
visability of constructing an electric 
railway between Franklin and Sidney, 
N. Y. 


Barnes, Bridgeport, Ct.; W.A. Fraser, 
Dallas, Tex.; Henry Smith, Buffalo; 
Burt McAllister, Bradford, Pa.; S. 
L. Wheeler, Springfield, Mass. ; 
Frederick Pearce, New York. 

President Mason then read his 
annual address, as follows: 

GENTLEMEN: In arriving at a de- 
cision as to the most suitable place at 
which to hold the second convention 
of our association, the executive com- 
mittee and your president were guided 
largely by the desire to select a spot 
where our members could have some 
practical illustration of the most re- 
cent advances in electrical develop- 
ment. Nashville, Tenn., appeared to 
offer superlative inducements as our 
place of meeting, judged by this 
standard, and was accordingly given 
the preference; and, with a knowl- 
edge of the programme that has been 
prepared for the instruction of our 
members and the many interesting 
features for the entertainment of 
themselves and their friends, I am 
confident that, before the close of the 
convention, those present will unani- 
mously be of the opinion that our 
choice was wisely made. 

There is no parallel in history for 
such rapid development of any in- 
dustry as that of the manufacture of 
electrical apparatus and its applica- 
tion. I fully appreciate the honor of 
presiding at this meeting, which, for 
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the reasons I have just referred to, 
will be embodied in the annals of the 
association as marking an_ historic 
epoch in the advancement of the 
science of electricity as applied to 
industry. 

In union is strength, and to-day 
our membership numbers more active 
members than ever before; and the 
financial statement, to be presented 
in due course by the chairman of the 
executive committee, will show that, 
after making provision for all expendi- 
tures necessary to maintain the use- 
fulness of the association, we shall 
still have a small balance at your 
disposal. 

It is certainly cause for congratu- 
lation that increasing prosperity has 
been followed by an access of dignity 
and influence, and lesser attention 
has been given to the merely social 
and entertainment features of the 
programme. 

The desire to make the second con- 
vention notably a business meeting 
has so far predominated that we have 
neither asked nor accepted any favors. 

The list of papers to be read at 
this convention is an ,exceptionally 
good one, and | therefore trust that 
our members will show their appre- 
ciation of the care and study given to 
the preparation of these papers, by 
being present in force at every ses- 
sion, and taking an active part in the 
discussion that will ensue. 

Notwithstanding the progress that 
has been made in the perfection of 
apparatus and the application of new 
principles, there never was a time 
when there was more to learn than 
now, and no more fitting occasion is 
likely to present itself to us to famil- 
iarize ourselves with the latest pro- 
cedure in our chosen profession, and 
the papers to be read and the discus- 
sion thereon wil] find hundreds of 
thousands of readers and students. 

No other art, science, industry or 
profession has been so well and faith- 
fully served by an enlightened and 
progressive technical press as our 
own, and who can estimate the fair 
share of credit justly their due for 
the part they have taken in aiding 
and advancing the introduction of 
electromotive force in its many and 
varied applications ? 

I quote from our constitution : 


** ARTICLE II.—The object of this association 
shall be the acquisition of experimental, statistical 
and scientific knowledge relating to the construct- 
ing, equipment and operation of Fire and Police 
Telegraph systems, and the diffusion of this knowl- 
edge among the members of this association, with 
the view of improving the service and reducing its 
cost, and the establishment and maintenance of a 
spirit of fraternity among the members cf the 
association.” 

With this object always in view we 
can not but increase in influence and 
knowledge, and the position of super- 
intendent of police or fire tele- 
graph, city electrician or electri- 
cians of wire inspection, must soon 
be recognized as one of the most hon- 
orable and responsible positions in a 
municipal government. 

The subject of the papers prepared 
by our co-workers, Messrs. Brophy 
and Aydon, are especially well chosen 
for this meeting. These gentlemen 
have given the subjects upon which 
they write a great amount of thought 
and study, and are entitled to great 
praise for their work and attention ; 
their efforts will certainly prove to 
be the feature of this our second 
annual convention. 

After two years of hard work I 
congratulate you upon the fact that 
this association is an assured success; 
the opposition on the part of one or 
two persons only made those in- 
trusted in the formation of this asso- 
ciation more energetic, and spurred 
them on to renewed efforts to make 
it what it is to-day. Iam pleased to 
say that the opposition died at its 
birth. We are here to stay. 

The association will live long after 
many of us here to-day have been 
































September 15, 1897 


called to our home above. In con- 
clusion, gentlemen, I thank you one 
and all for the honor you bestowed 
upon me in electing me your presi- 
dent for the past year and the assist- 
ance you have all given me during 
that period. 

The reports of Mr. Lemon, secre- 
tary, and Mr. Adam Bosch, treasurer, 
were read and referred to the execu- 
tive committee, and the convention 
adjourned until the afternoon, to 
listen to and discuss the papers pre- 
pared for the occasion. The conven- 
tion will continue over Wednesday. 

A majority of the members are ac- 
companied by their wives, and all are 
greatly enjoying their visit to Nash- 
ville. Special trips will be made to 
Lookout Mountain and to the famous 
Belle Meade race-horse breeding 
stables. 

Mr. Frank W. McGurk, of Wash- 
ington, D. C., was present, and ex- 
hibited a new fire extinguisher im 
which he is interested. 








NOTES FROM THE WEST. 

The rumor that the Westinghouse 
Company had purchased the capital 
stock of the Gibbs Electric Company, 
Milwaukee, has finally been verified, 
Mr. Edward G. Kohler, of Chicago, 
stating that the transfer had been 
completed. It is stated that the 
Gibbs dynamos and motors will be 
manufactured as heretofore at this 
company’s shops, and that’ Messrs. 
Kohler Brothers will continue to sell 
Gibbs apparatus. The Chicago firm 
has, during the past years, built up 
quite an extensive and _ profitable 
business, commanding a large share 
of the western business, and it was 
but natural that the principals in- 
terested should continue the arrange- 
ment with Kohler Brothers. 


The Kinloch Telephone Company 
has commenced to erect its poles pre- 
paratory to operating a system of its 
own in East St. Louis, Mo. The local 
manager claims to have 300 sub- 
scribers to the system at a rate of 
about one-half that of the Bell Tele- 
phone Company, consequently the 
citizens are extremely anxious to see 
the new system in operation, when, it 
is believed, a merry war in rates will 
be inaugurated between the rival 
companies. The Kinloch people have 
made contracts to the effect that they 
will have their system in running 
order by July 1, 1898, but the man- 
agement now claims that it will have 
the poles up, wires strung and in 
working order by March 1 next. 


General Manager Boss, of the 
Lakon Company, Elkhart, Ind., re- 
ports a most gratifying increase in 
the number of orders for the Lacon 
transformers. Mr. Boss, who is a 
very close observer, finds that there is 
very little business done in the way 
of increase of transformer capacity, 
but that the demands seem more in 
the way of changing from lower to 
higher primary voltages and for 
larger units of transformers to replace 


the unprofitable smaller sizes. The 
Lacon Company’s new three-story 
brick factory, erected last Spring, is 
now fully equipped and turning out 
a large number of transformers. A 
new catalogue is in press, and among 
other interesting matter will contain 
some two hundred opinions from the 
various users of the company’s appa- 
ratus. C. E. K. 
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The [lanufactures Building at 
the Trans-Ilississippi Expo- 
sition. 

The accompanying illustration gives 
a good idea of the external appear- 
ance of the Manufactures Building 
at the Trans- Mississippi and Interna- 
tional Exposition, which will be held 
at Omaha, Neb., from June to 
November, 1898. The Greek Ionic 
style of architecture characterizes the 
building. The order is of heroic pro- 
portions, carried out with great artis- 
tic care in every detail. The principal 
feature of the lagoon facade is a cir- 
cular dome 150 feet in circumference, 
rising to a height of 75 feet. The 
dome is supported on a circular row 
of fluted Ionic columns, and the 
space inclosed by them and under the 
dome is open, forming a grand, open, 
domed vestibule for an approach to 
the building. The inner dome is 
richly designed with ribs and panels, 
and is to be decorated in colors, while 
the outer is formed by a series of 
steps rising in the form of a cone to 
the apex, which is crowned by a richly 
decorated base for a flagstaff... The 
outer row of dome columns is detached 
and the entablature is broken around 
them at the base of the dome, and 
over each column is a statue and 
pedestal, having as a background the 
stylobate of the dome. This treat- 
ment is very monumental in effect, 
and while in good taste and harmoni- 
ous with the architectural style, it is 
at the same time original and inter- 
esting. Over the doorway leading 
from this vestibule into the building 
are three iarge panels between the 
pilasters to receive paintings which 
will be emblematical of the character 
of the exhibits. 

Flanking the central dome are 
beautiful Ionic colonnades which form 
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Automatic Regulation for X-Ray 
Tubes. 

In X ray investigations, one of the 
chief difficulties arises from the fact 
that the vacuum of the ordinary tube 
constantly rises and finally renders 
the tube useless for the production of 
X rays. A tube in this condition can 
only be used after re-exhaustion. As 
the result of a large number of experi- 
ments, the investigators in the labo- 
ratories of the Edison decorative and 





X Ray Tuse with Automatic Vacuum 
REGULATOR. 
miniature lamp department, of the 
General Electric Company, at Har- 
rison, N. J., have succeeded in pro- 
ducing, and are now manufacturing, 
a simple and effective X-ray tube, 
with automatic vacuum regulator, 
which it is claimed accomplishes the 
following point, the importance of 
which will be appreciated by the 
practical investigator: it will auto- 
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THE MANUFACTURES BUILDING AT THE TRANS-MISSISSIPPI EXPOSITION. 


covered ways along the entire facade, 
stopping at the corner towers. Over 
these colonnades are balconies capa- 
ble of holding large numbers of peeple 
and opening from the interior galler- 
ies of the building, affording a fine 
point from which to obtain an ele- 
vated view of the lagoon and the 
beauties of the grand central court. 
The four corners of the building are 


marked by square, plain towers sur- 
rounded by ornate, open columned 
pavilions, circular in form, and to 
serve for electric lighting. The 
Manufactures Building is 300 feet 
long and 140 feet wide. It was 
designed by S. S. Beman, of Chicago. 








The Emporia, Kas., City Council 
has purchased the electric light plant 
from the Electric Light and Gas 
Company for $17,000. 


matically adjust and _ regulate its 
vacuum, and produce X rays continu- 
ously and abundantly; running the 
tube so high in vacuum as to make it 
inoperative is practically impossible ; 
the life of the tube is greatly pro- 
longed, unless the tube is punctured 
or carelessly handled ; the tube is ex- 
tremely simple, easy to operate, and 
can not get out of order. These tubes 
will last three’or four months at least. 


—-_- — 


The Utica, N. Y., Electrical Manu- 
facturing and Supply Company has 
been awarded the contract for a 125- 
light plant for the First New York 
Beet Sugar Company, whose place of 
business is at Rome. The work of 
fulfilling the contract has been begun. 


—_———_——_7g>o——_—_——_ 


The Farmington River Power Com- 
pany’s plant, located at Poquonnock, 
Ct., has been totally destroyed by 
fire at a loss of $50,000. 
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ELECTRIC RAILWAY NOTES. 


Reading, Pa., parties have secured 
the right of way to build an electric 
road from Shenandoah to Ringtown, 
Schuylkill County. The road will 
run over the mountain. 


With the opening of the Boston 
subway, the West End Street Railway 
Company put in effect a new time 
schedule, which requires conductors 
and motormen to make nine trips per 
day instead of eight, as formerly. 


The suit of the Pittsburgh, Pa., & 
Birmingham Traction Company 
against the Monongahela Bridge Com- 
pany, to recover $152,394 for a share 
of the cost of the reconstruction of the 
bridge used by the plaintiff company, 
has been appealed to the Supreme 
Court. The lower court decided 
against the claim of the traction 
company. 

P. H. Flynn, of Brooklyn, N. Y., 
says he proposes to begin injunction 
proceedings to stop the running of 
the De Kalb Avenue Railroad cars to 
Coney Island over the tracks of the 
Coney Island and Smith street line. 
He contends that the road has no 
legal right to the use of the Neptune 
avenue tracks, which afford access to 
the beach. 


The Union Traction Company, 
with headquarters at Anderson, Ind., 
has filed articles of incorporation. 
The capital stock of the company is 
$300,000, and the road, when com- 
pleted, will connect Anderson, Alex- 
andria, Summitville, Marion, Jones- 
boro and Gas City with an electric 
line. The directors are John L. 
Forkner, Charles L. Henry, L. C. 
Carpenter and James A. Van Osdol. 


Articles of incorporation have been 
filed with the Secretary of State for 
the organization of the Pekin, Taze- 
well & Peoria, Ill., Railroad Com- 
pany. It is purposed to build and 
operate an electric railroad, carry 
passengers, United States mail, con- 
struct bridges across the Illinois 
River, etc., from Peoria to Pekin. 
The capital stock is $150,000. The 
incorporators are S. L. Kilmer, 
J. B. Berteling and Lee H. Lord. 
The principal office is to be main- 
tained at Pekin, and the life of the 
company is 99 yeurs. 


The report of the Union Railway 
(Huckleberry) of its operations in the 
annexed district of New York city for 
the year ending June 30 shows a sur- 
plus for the 12 months of $86,390. 
The road carried 10,754,320 pas- 
sengers, killed five persons and in- 
jured 16. During the year $158,743 
was spent in improvements. The 
gross earnings of the road were $539,- 
854; operating expenses, $323,032; 
net earnings, $216,822; other income, 
$2,999; gross income, $219,521; fixed 
charges, $133,431. The Southern 
Boulevard Railway, which is a part 
of the Union Railway system, re- 
ported gross earnings of $49,695; 


operating expenses, $22,980; net 
earnings, $26,714; fixed charges, 
$15,827; surplus, $10,886. The 
Southern Boulevard road _ carried 


993,902 passengers. 
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AN INTERESTING REVIEW OF 
X-RAY PRACTICE. 


Gold Foil Screen Described by Mr. 
Elliott Woods. 








MANY IMPORTANT EXPERIMENTS IN- 
STRUCTIVE TO THE SURGEON AND 
THE MANUFACTURER OF X-RAY 
APPARKATUS—THE AUTHOR BE- 
LIEVES THAT THE DANGER FROM 
THE RAYS IS EXAGGERATED, AND 
STATES THAT THEY ARE HARM- 
LESS UNDER THE PRECAUTIONS 
ANNOUNCED — BATH OF HIGH- 
FREQUENCY CURRENTS BENEFI- 
CIAL FOR X-RAY BURNS—TESLA’S 
VALUABLE WORK IN THIS NEW 
FIELD. 





To THe Eprror oF ELECTRICAL REVIEW : 

Some publicity has been given by 
the daily presstoan alleged discovery 
made by me of a method of making 
the X ray harmless. In a local paper 
of this date considerable importance 
has been attached to an accidental 
chat with a reporter, and this so- 
called discovery magnified to a con- 
siderable degree. Now, to be exact 
and at the same time to aid, if possi- 
ble, in the study of the X-ray phe- 
nomena, particularly in the application 
of the rays to surgical studies, I de- 
sire to correct these press reports to a 
considerable extent and state what 
really has been done. 

First, nothing has been accom- 
plished that is not the result, directly, 
of Mr. Tesla’s already published re- 
sults; and my experiments are merely 
modifications of his methods. Mr. 
Tesla utilizes aluminum sheet or 
gauze. I use gold leaf, such as gild- 
ers use, and this only because alumi- 
num sheet was not to be had in the 
city. 

My experiments having brought 
me in contact with a number of 
surgeons in the city, who desired to 
note the condition of injured bones 
which had been treated by them, I felt 
a paturalanxiety that the patients they 
presented for examination should not 
suffer from the much-heralded results 
of a continued exposure to rays gen- 
erated by a powerful apparatus. Pre- 
vious to the publication of Mr. Tesla’s 
article, wherein he details his experi- 
ments with tubes of platinum and 
aluminum anodes, and aluminum 
sheet or gauze earth connected, I had 
contented myself with brief expos- 
ures, both for photographic and 
visual purposes. I deemed this pre- 
caution necessary, for accounts were 
numerous of the effect of the rays and 
the patients were timid. On the 
other hand, from the date of Roent- 
gen’s announcement, I have exposed 
my person freely, both in experiment- 
ing and for exhibition purposes, and 
as yet have failed to receive the 


slightest injury. The tubes used are 
the most powerful obtainable, ex- 
cited by various coils and high-fre- 
quency apparatus. 
this later. 

In the course of an examination 
made on the foot of a patient, to 


I will return to 
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locate a broken needle, I placed the 
tube about 12 inches from the foot, 
and was surprised to note, after put- 
ting the tube into action, that a 
tolerably heavy spark could be drawn 
from the bottom of the foot. In fre- 
quent shifting of the foot, necessary 
to properly examine and sketch the 
position of the small piece of needle, 
the patient complained of the un- 
pleasant feeling caused by the spark, 
but I learned that a ‘‘ hot feeling,” 
which he mentioned early in the ex- 
amination, subsided when I held his 
foot in my hand. It was evident that 
the foot in this case was the outlet 
for a considerable charge of electricity 
which the patient had been able to 
accumulate from the tube and wires, 
because of his well insulated position 
on the reclining-table used, and that 
he was relieved by the additional con- 
denser added when I connected my 
body to his. Taking note of the two 
facts obtained in this examination, 
and remembering Mr. Tesla’s work 
with the aluminum screen, I carried 
on some experiments with the only 
metal sheet I had which was suffi- 
ciently transparent, and that was gold 
foil. I prepared a screen about 10 by 
10 inches, and of cardboard, putting 
on it a temporary coating of gold foil. 
When not connected to earth, a con- 
siderable spark could be obtained from 
it, which spark entirely ceased, of 
course, when the foil was earth 
connected. Placing the hand of a 
volunteer assistant behind this foil 
screen, properly connected, no spark 
was secured. I gave my hand gener- 
ous exposure under the screen and no 
ill effects have been noted. Placing 
the screen close to the tube so that 
my face could be brought within six 
inches, I failed to note the heating 
sensation which I nearly always feel 
when exhibiting my skull without the 
screen. Here I wish to remark that 
my cheek and that portion of the 
body between the shoulder blades are 
the only portions of the body which 
take note of this effect. Now, it 
would seem that whatever danger 
symptums lurk in the rays, all are 
effectually stopped by an earth-con- 
nected screen of this kind and 
one made of gold leaf on card- 
board is nearly transparent on ac- 
count of the thinness of the metal 
leaf. In fact, I have failed to find 
any absorption produced by it on the 
platinum-barium screen. There might 
be more shown when using less 
powerful tubes, but with those used 
by me the absorption is inappreciable. 
There are no special claims for this 
‘* discovery ” as published. To Tesla 
belongs everything that attaches to 
it, being as it is a modification of 
his method. I hope, however, that 
experimenters will not fail to try 
thoroughly the gold leaf or other thin 
leaf metal, which is inexpensive, 
readily procurable when aluminum 
may not be. This type of screen, 
while it has proved its security, asa 
makeshift, in the cases where it has 
been used by me, may not prove safe 
in other cases. 

I hope every one who utilizes the 
X-rays for more than exhibition pur- 
poses merely will study these screen- 


ing effects of leaf metal, and give 
surgeons who desire to install suit- 
able apparatus relief from their fears, 
for these fears seem to be widespread, 
and patients are at the present day 
more fearful of the ray than of the 
knife. In any event, I would warn 
the handlers of powerful apparatus to 
take heed of the first sensation of 
heat when spoken of by the patient. 
It is likely to be the first sign of dis- 
solution of tissue. While patients 
are apt, as a result of report, to be 
timid, it would be well to state 
frankly to them the possible sensa- 
tions which might be felt and ask 
them to control their imagination 
sufficiently well to give their actual 
sensations. 

Different persons appear to differ 
in their sensations when under the 
influence of a copious generation of 
the rays. Some are affected at the 
eyelids. Some feel the sensations of 
an electric discharge, while others 
state that their hands or faces are 
bombarded by invisible dust. These 
various sensations are worth consider- 
ation. They lead me to an opinion 
that the majority of persons, by 
reason of bodily state of health, are 
immune, at least to ordinary expos- 
ures. Some, according to my ex- 
perience, are extremely sensitive, and 
it would be well for operating sur- 
geons to take carefully into account 
the nervous condition of the patient. 

A nervous person—and by that I 
mean one naturally so—is a fit subject 
for the metal screen. Some tissues 
of the body appear to be more sus- 
ceptible than others. Particularly 
does this appear to be the case with 
the tissues of the head. I can always 
experience that ‘‘hot sensation” in 
the head, and in that portion of the 
body between the shoulders, when I 
exhibit my heart on the screen. 
Other parts of my body are not sus- 
ceptible. The sensations, when ex- 
perienced, are unmistakable, and a 
sensible patient can readily give his 
operating surgeon the note of warn- 
ing. ‘The surgeon should know his 
apparatus thoroughly, and content 
himself with brief exposures; and 
here I would suggest, out of experi- 
ence, that before a powerful appa- 
ratus is used, every means should be 
resorted to in becoming acquainted, 
not only with the coil used to excite 
the tube, but the tube also. 

A coil excited by a battery, while 
ample for ordinary exhibitions, is apt 
to fluctuate in its output by reason of 
the fall in the exciting current. It is 
advisable, when the coil is to be used 
for surgical operations, that it be ex- 
cited by a motor-generator giving a 
constant current and voltage, and 
operated by an electric lighting cir- 
cuit. It is essential that the tube for 
such operations be of the very best 
adjustable vacuum type, for then the 
surgeon can be assured of a con- 
stancy in the generation and pene- 
trating power of the rays. With 
these tubes the vacuum can be ad- 
justed so that the rays may not, in 
cases of examination of the limbs, be 
of themselves dangerous. When ad- 
justed for examination of the trunk, 
and the vacuum being maintained 
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high to obtain great penetration, and 
a high voltage used in the exciting 
apparatus, the metal screen should be 
interposed. It is the indiscriminate, 
careless handling of the exciting 
apparatus that is responsible largely 
for accidents. The surgeon would 
never handle the lance except by the 
best and well studied method. The 
X-ray tube is worthy of the same 
study and careful manipulation. 

By far the best exciting apparatus, 
either direct or high frequency (which 
can sometimes be charged by a direct- 
current coil), is that operated froma 
lighting circuit. The inconstancy of 
current is largely avoided and the 
vacuum of the tube having been ad- 
justed can be readily maintained. 
This is of safe and great importance 
in surgical operations; and while I do 
not wish to cast slander on coils oper- 
ated by batteries, 1 have found that 
it is hard to obtain these important 
items from a battery-driven coil. 
Confidence in your tube and coil and 
knowledge that the current and volt- 
age will remain practically constant 
is a factor of safety to the patient. 

I now beg to call the attention of 
surgeons to so-called burns produced 
by X rays. Their features are well 
known. The persistence against 
ordinary remedies, I believe, is now 
admitted. Some time ago I read in 
an article copied from the foreign 
press that high-frequency currents 
were found beneficial treatment. 
When, by exhibiting my skull, I ex- 
perience the heating sensation men- 
tioned before, I generally give my 
affected cheek a bath of high-fre- 
quency currents, from one terminal 
of the high-frequency coil. If a sur- 
geon have a case of injury from the 
rays, let him try this remedy if he can 
find such a coil in the neighborhood. 
I do not say it will cure, but rather 
ask a trial of it; and if I may be 
permitted to wander from the subject 
a trifle, I would add to try these 
high-frequency currents for fresh 
colds, weakness of voice, and general 
affections of the throat, remembering 
that the application should be 
made with the hand, laying it on 
the throat first, then connecting 
the operating surgeon’s body to one 
terminal of a weakly excited, high- 
frequency coil. These coils are pro- 
lific generators of ozone. Excite the 
coil and let the patient inhale the 
ozone from either a funnel and tube 
held over the discharge, or by getting 
his mouth conveniently near. If an 
inhaling funnel is used, it should be 
of rubber to prevent shock, and the 
patient should be allowed to use it to 
suit the sensitive state of the affected 
membranes. 

From a careful study of the effects 
of X rays ou the tissue I am led to 
theorize that it is an electrical de- 
composition of the tissue, which can 
be prevented by the use of the metal 
screen. In treating a case of burn 
already produced, with high-fre- 
quency currents, it would be well to 
use a spray discharge, avoiding care- 
fully the spark which is apt to pass 
if the electrode is brought too near. 
I would suggest the spray of the 
static machine. But the main thing 
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is to make the X ray harmless, and 
whether we believe with Tesla that 
the rays are projections cf material 
particles, or whether they are mere 
electric waves, the virus-——if I may 
so term it—seems to be extracted 
when we force them to pass through 
a metal screen. ‘These carriers of 
decomposition, in whatever form we 
may choose to look upon them as pos- 
sessing, become apparently harmless 
after such a passage. ‘The surgeon 
knows the utility of the X ray, but 
many are fearful of the effect. Man- 
ufacturers of X-ray apparatus should, 
by all means, further their own in- 
terests by giving competent instruc- 
tion to purchasers, based on the ex- 
perience of users, and particularly on 
the splendid investigations of ‘Tesla, 
which have been published. It 
would be good policy for colleges to 
train surgeons in the manipulation of 
apparatus, and the subject would 
hardly fail of interest where so much 
benefit is involved and some dangers 
due to carelessness to be avoided. 

I am inclined to believe from my 
personal experience that the dangers 
are greatly exaggerated. I am more 
inclined to lay bad experiences, al- 
ready in evidence, to bodily condi- 
tions. I hope to experiment on this 
feature for the benefit of surgeons. 
I earnestly hope that experiences may 
be noted by surgeons in the handling 
of the rays on persons of various 
temperaments and that they be pub- 
lished in the proper journals. 

In any event, it appears that X 
rays are harmless under the precau- 
tions named. ELLIoTr Woops. 


Washington, D. C., Sept 6. 
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Important Water-Power and Elec- 
tric Development in Southern 
California. 


To THe Eprror oF ELectricaL Review: 


Your correspondent has just re- 
turned from a trip to the head waters 
of the San Gabriel River, the purpose 
of which was to gain definite infor- 
mation regarding the various electric 
power schemes, projected or under 
way, on that stream. We find that 
the Crystal Lake Company, which 
takes up the waters shed from the 
mountains about Pine Flat, turns 
them into Crystal Lake, and thence 
by tunnels and pipes to power-house 
on Sycamore Flat, some 19 miles 
from mouth of canyon via North and 
Laguna Forks, bas completed surveys, 
built diverting dams, and completed 
a wagon road to site of power-house. 
Their further plans have not yet 
been made public. 

The Electric Power Company of 
Los Angeles, successor to the San 
Bernardino Power Company, has 


completed its surveys of pipe and- 


tunnel lines, and is now locating pole 
line down the river. One canal will 
start at the mouth of Fish Creek, 25 
miles from mouth of canyon as the 
river runs, pick up the waters of Iron 
Fork and the main river, and deliver 
them through three miles of ditch 
and pipe and two and one-half miles 
of tunnel at the head of Suzanne 
Canyon. Coldwater and Cattle Creeks 
will be delivered into the main canal 
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by a three-mile lateral. The second 
canal will run from Bear Creek, by 
way of Sycamore Flat, in two miles 
of tunnel and six miles of pipe and 
canal, to the same place at the head 
of Suzanne Canyon, where the waters 
will unite and drop through a steel 
pipe 1,950 feet to the power house, 
13 miles from the mouth of the 
canyon. The drop here is 650 feet, 
and is expected to furnish 4,000 
horse-power. From here the waters 
are carried about three miles below 
and dropped 300 feet, developing 300 
horse-power. The Electric Power 
Company has suld $500,000 worth of 
bonds with which to do this work, 
and has contracted to deliver one- 
half the power needed by the Los 
Angeles street railways by the first of 
July next, which will necessitate the 
immediate beginning of the work. 
Bids will be asked for just as soon as 
the specifications can be drawn from 
the surveys. This company has un- 
limited capital, both in its member- 
ship and through personal connec- 
tions, and will make things move 
lively. The rights of way have been 
granted over the reservation, and 
the papers will be here in a few days. 

The San Gabriel Power Company, 
whose plans have been published in 
detail in the ELrectricaL REvIEw, 
takes up the water where dropped by 
the Electric Power Company and 
conducts it to the mouth of the can- 
yon, dropping it into the irrigating 
ditches. This company has 150 men 
employed on tunnel work alone, 
nearly all of their many tunnels, 
the longest of which is 1,600 feet, 
being worked from both ends, night 
aud day in eight-hour shifts. The 
California Construction Company, 
which has the contract for the work, 
will complete it some time during 
the month of March next. 

When these enterprises are carried 
through, and everything looks favor- 
able now to their early completion, 
and with the Redlands Power Com- 
pany’s plant in operation, what more 
reasonable to expect than that the 
entire so-called kite-shaped track 
from Los Angeles through Pasadena, 
Azusa, N. Poniona, San Bernardino, 
Redlands, Riverside, Santa Ana and 
to Los Angeles again, comprising 150 
miles of heavy steel track, be ‘ elec- 
trized ?” ‘There has been more than 
one conference between the leading 
spirits of the Power company and 
the Santa Fe officials on this subject. 

G. W. % 

Azusa, Cal., August 30. 

sitnivaciscilaine 

Notice of appeal from the decision 
of Judge McLennan in the case of the 
city of Utica, N. Y., against the Utica 
Telephone Company has been filed by 
the attorney for the defendant. Some 
time since Judge McLennan granted 
an injunction restraining the Utica 
Telephone Company from doing busi- 
ness in the streets of the city, and 
August 20, in Syracuse, denied a 
motion to vacate that injunction. He 
ordered, however, that the defendant 
be allowed 10 days to proceed with a 
reference. The defendant refused the 
reference and decided to appeal from 
the decision. Meantime the injunc- 
tion stands. 
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Lines of Force Illustrated. 
To THe Epitor oF EvectricalL Review : 

There are many methods of pre- 
senting to the eye the phenomena 
produced by electro-dynamic lines of 
force. One method as used and de- 
scribed by Prof. J. W. Moore con- 
sists of a glass plate resting on posts, 
the magnets lying under this plate or 
projecting through holes made in the 
glass plate. Iron filings plaved on 
this glass will arrange themselves in 
obedience to the lines of force pro- 
duced by a magnet placed under- 
neath. A suitable light and a re- 
flector can be used to throw the 
image of the figure upon a screen to 
be viewed by an audience. 

A cheaper and more easily con- 
structed appliance as designed and 
used by the writer is described below. 

Make a square frame of dry wood 
of the form shown in the accompapny- 
ing drawing. The slot e is made for 
the purpose of inserting a glass or 
wooden shelf a. This shelf is mov- 
able. On top of this wooden frame 











Lines OF Force ILLUSTRATED. 


a sheet of cardboard is secured by 
means of thumb tacks /, as shown. 

Magnets of various forms and sizes 
are placed upon the slide shelf and 
the shelf inserted in place. It can be 
blocked up with wedges to bring the 
magnets nearer the cardboard, if so 
desired. Iron filings are then sifted 
on the sheet of paper. Gently tap 
the cardboard (vertical blows) till the 
filings arrange themselves to suit. 

Instead of using a magnet, coils of 
wire carrying a current can be used, 
or two coils can be used to show the 
effect of two adjoining fields of force. 
Or a magnet and a coil can be used 
together. ‘Then, again, a hole can be 
made in the cardboard and a magnet 
placed vertically through the hole. 
Two holes can be made and a coil of 
wire threaded through the holes so as 
to bring the plane of the coil vertical, 
half on one side of the cardboard and 
half on the other. Any number of 
combinations can be made to suit the 
experimenter. ‘I'wo sets of batteries 
are used, one on either side, to con- 
nect with the coils, etc. If the slide 
shelf be removed, the magnets can be 
placed vertically underneath the card- 
board. 

The special feature of my apparatus 
is the method of preserving the fig- 
ures produced by the lines of force 
for future use and comparison. It is 
as follows: After a figure has been 
made to suit, take a piece of wire 
screen about three inches by four 
inches, and a toothbrush, dipping the 
brush in ink, brush the screen while 
This will cause 
a shower of very small particles of 
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ink to fall upon the cardboard. Use 
special care not to use too much ink 
at a time, as that will cause large 
drops of ink to fall on the paper. 
Allow the ink to dry ‘thoroughly. 
Now remove the magnet and brush 
off the filings. The result is a dark 
background with a white picture of 
the lines made by the filings. By 
using care very beautiful pictures 
can be made, and the spatter-work 
adds to the effect. 

If the operator be so fortunate as 
to own an artist’s air-brush, he can 
produce pictures that are really a 
work of art, and at the same time 
instructive. 

The sheets of cardboard can be 
bound to form a neat book for ref- 
erence, the description of the appa- 
ratus used being written at the bot- 
tom of each sheet and the pages 
numbered. Both sides of the card- 
board can be used. 

O. H. Packer, M. E. 

Junction, Nev. 

— - 


IMPROVEMENT IN BUSINESS. 


A FEW BRIEF BUT TELLING EXTRACTS 
FROM LETTERS RECEIVED AT 


THIs OFFICE, 


‘‘SHIPMENTS ALL OVER THE COUNTRY.” 
To THe Eprror oF EvectricaL Review : 
Business 1s good with us and we are 
making shipments all over this coun- 
try and to several foreign countries. 
New Haven Car Register Company. 
James C. BRADLEY, Secretary. 
New Haven, Ct., September 4. 
‘* OUTLOOK VERY PROMISING.” 
To THE EpiTor oF ELectTricaL REVIEW : 


We are pleased to report that the 
outlook for business is very promis- 
ing, and we note already a marked 
improvement in conditions. 

Partrick & CARTER COMPANY. 

Philadelphia, September 4. 

‘*BETTER FEELING IN BUSINESS.” 
To THE Eprror or ELEectricaL REVIEW : 

There is a somewhat better feeling 
in our business than there has been in 
the past three or four months. 

Very respectfully yours, 
Cuas. A. SCHIEREN & Co. 
New York, September 3. 


-_-_- 


West End Road Leased to the 
Boston Elevated Railway. 


At a special meeting of the stock- 
holders of the West End Street Rail- 
way Company, held in Boston on Sep- 
tember 9, the lease of the company to 
the Boston Elevated Railway was 
ratified by a vote of 179,668 shares. 
There are 181,700 shares of common 
stock and 128,000 of preferred out- 
standing. But 409 shares voted 
**No.” The stockholders of the Bos- 
ton Elevated Railway Company met 
the same day and unanimously ap- 
proved the lease of the West End 
Street Railway. All the stock was 
represented. ‘The Boston Elevated 
Railway Company has deposited 
$300,000 with the State treasurer. 
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An electrician has sued a manu- 
facturer of X-ray apparatus in Cin- 
cinnati for damages because the X- 
ray outfit supplied to him was, as he 
alleges, defective and worthless. This 
is the first case of the kind on record. 





A number of new switchboards for 
telephone exchange work are soon to 
be placed on the market, and it is 
thought that many new features are 
involved in some of this apparatus 
which will be an aid to the independent 
telephone world. One of these boards 
is being perfected by a Boston com- 
pany of telephone engineers, one by a 
New York manufacturing company, 
and a third by a prominent Connecti- 
out house. 


THE FARMER AND THE TELEPHONE. 

To a recent number of the Jllus- 
trated American, the Hon. Thomas 
B. Reed contributes a characteristic 
article on ‘* Wealth and One of Its 
Results.” While admitting that the 
subject of wealth is so vast in its 
comprehension as to require a large 
yet Mr. 
Reed in an admirable manner con- 


volume for its treatment, 


denses into a few hundred words a 
splendid line of thought and argu- 
ment on the one result of which he 
writes. This result is that through 
the natural progress of civilization, 
the acquirement of wealth, and the 
concentration of capital in industrial 
enterprises, the laboring hours of the 
working man have been materially 
reduced, thus leaving more time for 
intellectual development. Owing to 
the same causes, the means for this 
intellectual development are placed at 
his disposal at such a trifling cost as 
to render it almost impossible to ignore 
The means of devel- 
opment referred to are books of all 


or neglect them. 


kinds, which are now produced at so 
low a price and of such good quality 
as to be within the reach of every one. 
The author compares Croesus with the 
modern millionaire in this respect, 
that Croesus with all his wealth could 
not have produced a single pound of 
paper, while the modern millionaire 
can produce thousands of books, at a 
price which renders them available 
to the masses, and still have a large 
part of his fortune left for himself. 
A line of argument similar to Mr. 
Reed’s could be advanced in connec- 
tion with the rapidly growing use of 
the telephone. A few years ago the 
telephone was regarded as a luxury 
to be enjoyed only by the rich, or as 
an article of necessity which the 
economies of business required to be 
used. The poor man or the man of 
moderate means was apparently not 
considered in the problem at all. And 
yet the progress of civilization— which, 
of course, includes the progress of 
science and invention—and the con- 
centration of capital in the develop- 
ment of the telephone business, con- 
sidered as a whole, have resulted in 
the fact that to-day the telephone is 
in almost universal use, and in the 
majority of our cities and towns is 
already within the reach of the poor 
man. ‘To be sure, the telephone 
problem has not as yet been carried 
out to the extent that Mr. Reed 
proves in the matter of books, but the 
ultimate result is fast approaching. 
To-day there is scarcely a town in the 
United States of any size that is not 
provided with its local telephone ex- 
change. In many cases the competi- 
tion between the Bell company and 
the independent telephone interests 
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has resulted in ridiculously low rates 
to the subscriber. As showing the 
progress of the use of the telephone, 
it may be stated that the number of 
subscribers in New York city alone 
has more than doubled in the past 
decade, and there are now nearly 20,- 
000 telephone stations in the metrop- 
olis. 

But it is not in the large cities that 
the poor man is to reap the greatest 
benefit from the telephone. Those in 
isolated communities, such as farmers 
in the great West and South, will find 
much to relieve the monotony of their 
lives in the constantly extending use 
and decreasing cost of the telephone. 

The ELectricaL REVIEW has 
chronicled from time to time the 
establishment of telephone connec- 
tion between isolated points in the 
West by using barbed wire fence as 
the telephone line. Several of these 
telephone systems are now in success- 
ful operation, with the advantage of a 
very low cost of installation and an 
extremely low maintenance charge. 
We, in the large cities, can scarcely 
realize what it means to the family of 
a farmer, especially the female mem- 
bers, who have always been cut off 
from frequent communication with 
their neighbors, to be able to now 
enjoy telephonic connection with 
them. Great sociologists have pro- 
nounced isolation the chief bane of 
the farmer’s life. To a certain ex- 
tent, in the United States at least, 
this has already been overcome by 
means of the telephone, and the era 
is but beginning. Laying aside the 
question of business convenience, the 
telephone for social reasons alone 
will prove itself to be a wonderful 
benefactor to rural communities, and 
chiefly for the same reasons outlined 
in Mr. Reed’s able article. 





At the British Association meeting 
in Toronto the exhibition of one of 
Tesla’s oscillators, to which we re- 
ferred in a previous issue, called 
forth an interesting discussion, which 
was opened by Lord Kelvin and 
joined by Dr. Oliver Lodge, Pro- 
fessors Sylvanus P. Thompson, G. P. 
Fitzgerald, W. E. Ayrton and other 
scientific men here and abroad. All 
present manifested great interest in 
the principle underlying the instru- 
ment, which was pronounced entirely 
novel. Lord Kelvin’s remarks were 
particularly kind and appreciative. 
He stated, among other things, that 
the oscillator was a ‘‘ wonderful de- 
velopment of the induction coil and 
was destined to be of great impor- 
tance.” The instrument was shown 
in operation by Professor McLennan, 
of the Toronto University. 

In his brief paper, which was read 
by Professor McLennan, Tesla stated 
that the instrument exhibited was 
capable of covering a surface of 
over four square feet with luminous 
streams, involving during the per- 
formance an expenditure of energy of 
less than 35 watts, and that by the 
use of the described principle a stream 
of sparks 12 inches in length is ob- 
tained, the energy consumed being 
less than 10 watts ! 





* 
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ELECTRICAL CQNVENTIONS. 





FOUR IMPORTANT ELECTRICAL GATH- 
ERINGS THIS WEEK. 


Niagara Falls,.N. Y., is honored 
this week with two electrical conven- 
tions, and Nashville, Tenn., with a 
similar number. At the former city 
convenes the Association of Edison 
[llaminating Companies and the New 
York State Street Railway Associa- 
tion; at Nashville is being held the 
first annual convention of the Inter- 
national Association of Fire and 
Police Telegraph Superintendents, a 
partial report of whose proceedings is 
presented in this issue; and, in the 
same city, the Old Time Telegraphers’ 
Association and United States Mili- 
tary Telegraph Corps meet together. 

The countenanees of three of the 
presidents of these associations are re- 
produced on this page of the ELEcTRI- 
CAL REVIEW. These gentlemen have, 
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Mr. SAMUEL INSULL, oF CHICAGO, PREsI- 
DENT ASSOCIATION OF Epison ILLv- 


MINATING COMPANIES, 


one and all, labored zealously for the 
advancement and usefulness of their 
organizations and the meetings prom- 
ise to be particularly interesting and 
well attended. Full reports of the 
proceedings will appear in subsequent 
issues of this journal. 





Y. M. C. A. Electrical Courses. 


The Twenty-third Street Branch 
of the Y. M.C. A., of New York 
city, will open its winter course of 
electricity the first week in October. 
It will again be in charge of Mr. Max 
Osterberg, E. E., A. M., who has 
lectured there for several years. This 
year the course will be extended con- 
siderably, being divided into two dis- 
tinct sections, one elementary course 
starting with the principles of elec- 
tricity, and one advanced course in- 
tended principally for stationary en- 
gineers, wiremen and electrical work- 
ers, in which the engineering princi- 
ples of lighting, railway and power 
transmission will be discussed. Mr. 
Osterberg will visit a number of in- 
teresting installations with his stu- 
dents to give them object lessons of 
actual practice. It is also intended 
to open a course in physics and me- 
chanics if a sufficient number of ap- 
plicants can be secured. Applicants 
can get detailed information by ap- 
plying to Mr. Cox, educational secre- 
tary of the Branch, 52 East Twenty- 
third street, New York city. 


ELECTRICAL REVIEW 


PERSONAL. 

Mr. Geo. T. Manson, general super- 
intendent of the Okonite Company, 
is attending the electrical conventions 
at Niagara Falls this week. 

Mr. A. J. Cassatt has been unani- 
mously elected a director of the 
Union Traction Company, of Phila- 
delphia, to succeed Mr. Caleb F. Fox, 
recently resigned. 


A special car load of street railway 
men, under the chaperonage of Major 
H. C. Evans, of the Johnson Com- 
pany, left New York on the Erie 
Railroad Monday evening, for Niagara 
Falls. 

Mr. J. C. Chamberlain, manager of 
the Electric Launch Company, Mor- 
ris Heights, New York city, is en- 
joying a brief vacation, accompanied 
by: his wife, among the Thousand 
Islands. 

Mr. H. L. Shippy, secretary of the 





York. 


John A. Roebling’s Sons Company, 
is attending the electrical conventions 
at Niagara Falls this week. He left 
New York on the Empire State Ex- 
press Monday. 


Mr. J. C. Reilly, general superin- 
tendent of the New York & New 
Jersey Telephone Company, sailed 
for Rotterdam last week. Mr. Reilly, 
who has been ill for several weeks, 
is taking the voyage for his health. 

Mr. E. W. Rice, Jr., of the Gen- 
eral Electric Company, is stopping at 
the Waldorf, New York city. Mrs. 
Rice, who has been quite seriously 
ill, is now improving in health, 
although it will be several days before 
she will be able to leave the hotel. 

Secretary W. S. Barstow and 
Messrs. John W. Howell and Luther 
Stieringer, of the Edison Association, 
went to Niagara Falls in advance of 
the convention to see that everything 
was in readiness for the electrical 
visitors. Their headquarters are at 
the Cataract House. 

Mr. James F. Cummings, presi- 
dent of the Armorite Interior Conduit 
Company, of Pittsburgh, spent sey- 
eral days recently in New York on 
business connected with the eastern 
office of the company, which is in 
charge of Mr. R. B. Corey, 711 
Havemeyer Building, New York. 


The only people who do not believe 
that prosperity is here are those who 
will not be convinced. 





Mr. G. Tracy Rogers, or BINGHAMTON, 
N. Y., Presmpent STREET RarLway 
ASSOCIATION OF THE STATE OF NEW 


Preventing X-Ray Burns. 


Elsewhere in this issue of the ELEc- 
TRICAL REVIEW we publish a very 
interesting communication from Mr. 
Elliott Woods, of Washington, D. C., 
who is one of the most earnest X-ray 
experimenters, and whose previous 
communications to the ELECTRICAL 
REVIEW our readers are familiar with. 
Mr. Woods has found that a paste- 
board screen covered with gold foil 
seems to neutralize the ill effects fol- 
lowing a too long exposure to the X 
rays, resulting in what are now known 
as X-ray burns. He disclaims any 
originality in this discovery, stating 
that it is merely a modification of 
Tesla’s aluminum screen method. 
Mr. Woods also asks his fellow experi- 
menters to check his results. It is 
probable that there are a great many 
interesting problems to be worked out 
in connection with the use of leaf- 
metal screens of various kinds, and it 
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Papers Read Before the New York 
State Street Railway 
Convention. 


The following is a correct list of 
the papers read before the convention 
of the Street Railway Association of 
the State of New York, held at Niag- 
ara Falls this week : 


“* Storage Battery,” Herbert Lloyd, 
Philadelphia, Pa.; ‘The Repair 
Shop,” Robert -Dunning, Buffalo; 
**Municipal Ownership,” H. H. 
Vreeland, New York; ‘‘ Facts and 
Fancies of Railroads,” W. W. Cole, 
Elmira; ‘‘ Low Joints. Howto Pre- 
vent Them,” C. L. Allen, Syracuse ; 
‘The Advantages of a Car Mileage 
Record,” T. J. Nicholl, Rochester; 
**A Decade of Electric Railway De- 
velopment,” W. J. Clark, New York; 
‘*How Can We Increase the Efficiency 
of Employés?” W. W. Wheatley, 
Brooklyn; ‘Street-Car Wheels. 
Should They Be Made Heavier ?” 
F. D. Russell, Rochester, N. Y. ; 
‘Truck Building. How Can We 
Obtain the Best Results?” H. S. 





L —— 





Mr. Frank C. MAson, OF BROOKLYN, N, 
Y., PRESIDENT INTERNATIONAL Asso- 
CIATION OF Frre AND PoLice TELE- 


GRAPH SUPERINTENDENTS. 


will undoubtedly be through just such 
intelligent and earnest work as Mr. 
Woods is doing that many of these 
problems will be solved. 


Troy City Railway Company. 

The Troy, N. Y., City Railway 
Company has declared a quarterly 
dividend of one per cent payable 
September 10. This is the first 
dividend declared since December. 
The usual quarterly dividend pre- 
vious to that was one and one-fourth 
per cent. The directors have de- 
cided to create a sinking fund with 
the other one-fourth per cent for the 
benefit of the $400,000 debenture 


bonds. The annual report shows: 
Gross, $501,977; Decrease, $16,798 ; 
net, $235,435; Decrease, $19,697. 
The company has now outstanding, 
besides the $2,000,000 bonds and 
$2,000,000 capital stock, $399,300 
debentures against $380,300 the year 
before. 


St. Louis Edison Company Sold. 


The foreclosure sale of the property 
and plants of the Edison Illuminating 
Company, of St. Louis, was held on 
September 11. The interests repre- 
sented by $8,000,000 in stocks; and 
bonds were closed out to A. D. Brown 


of the reorganization committee for 
$914,000. ‘The Missouri Edison Elec- 
tric Company will be incorporated in 
a few days, with a capital stock of 
$4,000,000, to succeed the old con- 
cern, . 


Newton, Syracuse; ‘‘ Construction 
and Maintenance of Car Bodies and 
Trucks,” a representative of the 
Buffalo Street Railroad; ‘‘The Pre- 
vention of Accidents. The Best 
Method to Accomplish This End,” 
H. S. Cooper, Schenectady; ‘‘Rails. 
Their Construction From a Scientific 
Standpoint. Results of Chemical 
Analysis,” President Moxham, John- 
son company, Lorain, Ohio; ‘ Ad- 
vantages of Up-to-date Street Rail- 
road Service. Why the Rate of Fare 
Should Not Be Reduced,” C. L. Ros- 
siter, Brooklyn. 





American Electric Heating Corpo- 
ration’s Car Heaters. 
To THE Epiror oF ELEcTricaL REVIEW: 

The recent decision on car heaters 
against the West End Street Railway, 
Boston, refers to some beaters fur- 
nished two years ago by the old organ- 
ization of the American Electric 
Heating Corporation similar to those 
made by another company but totally 
unlike the American company’s regu- 
lar car heater, which was in no way in- 
volved in the suit. 

The suit will be appealed, as is 
usual. 

The patents under which the Amer- 
ican company’s heaters are made fully 
protect them and the users of them, 
and have never been called into ques- 
tion, and the American company re- 
port a record of complete satisfaction. 

AMERIOAN Evectric HEATING 
CoRPORATION, 
Jas. I. AyER, General Manager. 


Boston, September 11. 
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TELEPHONE NEWS AND 
COMMENT. 


At $300 a share Bell stock would 
be a five per cent stock, as it now 
pays i5 per cent dividends. 





John Spickerman, of Sidney, N.Y., 
expects to build a telephone exchange 
in Unadilla, N. Y., to connect with 
the present exchange in Sidney. 





The ‘Bell Telephone Company, of 
St. Clair, Mich., has announced a 
rate of 10 cents to Fort Huron and 
20 cents to Detroit, to meet the rate 
of the new State telephone com- 
pany. 


The Board of Education of Ala- 
meda, Cal., is considering the advisa- 
bility of putting in a telephone sys- 
tem of its own, connecting all the 
schools and the _ superintendent’s 
office. 








The New England Telephone and 
Telegraph Company, of Franklin, 
N. H1., has reduced the rates of tele- 
phone service to $1 per month. The 
company also offers to give the free 
use of a telephone at the residence of 
every business man who is a sub- 
scriber for his office or place of busi- 
ness. 





The Batesville, Tenn., Telephone 
Company has just completed 28 miles 
of new line to Evening Shade, Sharp 
County, making connections at Hick- 
ory Valley, Cave City, Dusock and 
Evening Shade. In the near future 
the line will be extended to Hardy, 
on the Kansas City & Memphis Rail- 
way. 





A telephone system has been in- 
troduced by the Post Office Depart- 
ment at Washington, D. C., by 
which all the chief officers are brought 
into communication with one another. 
There are now 382 telephones in the 
department, the operator and switch- 
board being in the office of the 
captain of the watch. 





The wires and instruments are 
being put in at Franklin, Va., for a 
telephone exchange. A large number 
of subscribers is reported to have 
been secured. This exchange will be 
connected with Suffolk and Norfolk 
also. The entire system this side of 
Suffolk will be owned by the South- 
ampton Telephone Company, which 
will connect with the Nansemond 
‘Telephone Company in Suffolk, and 
that in turn connect with the South- 
ern States Telephone Company, of 
Norfolk. 





The Central Telegraph Company, 
of Cleveland, Ohio, has been incor- 
porated with $100,000 capital stock, 
by J. Howard Van Derveer, Edward 
A. Kline, Orion F. Thomas, Henry 
T. Pritchard and La Q. Rawson. 
They will operate a telegraph system 
through the counties of Mahoning, 
Trumbull, Portage, Geauga, Cuya- 
hoga, Lorain, Erie, Sandusky, Otta- 
wa, Wood, Lucas, Fulton and Wil- 
liams, with termini at the eastern 
und western borders of the State, the 
eastern terminus to be at Lowellville, 
Mahoning County. 


ELECTRICAL REVIEW 


«Getting a Hump On.”’’ 


Many of the readers of the ELEc- 
TRICAL REVIEW have heard of the 
telephone charts kept by the Chicago 
Telephone Company, showing the 
daily volume of business transacted, 
with all its variations, from the early 
morning hours to the busiest fore- 
noon, but it will be news to many 
that this custom is the origin of the 
popular phrase, ‘‘getting a humpon,” 
which is commonly used to indicate a 
special activity. But such is the fact, 
says General Manager Hibbard, ac- 
cording to Carl Smith, in the Chi- 
cago Record. The expression was 
born in the telephone office, and 
grew out of the custom of keeping 
the charts mentioned. Beginning at 
the lowest point of the telephone ac- 
tivity, which is about 4 A. M., the 
volume steadily springs upward to 
the busiest minute of the day, which 
is about 10.10 in the morning. From 
that high point of activity the use of 











‘*GeTringc A Homp On.” 


the telephone dwindles until in the 
noon hour it is down to a compara- 
tively low mark. After that, and es- 
pecially about three o’clock, the rush 
is resumed, swelling the volume to 
some such figure as that indicated in 
the picture. When the first of these 
charts was made to register a day’s 
work, it was noticed that the line 
bowed upward into a hump at three 
o’clock, and this was from that time 
called the ‘‘ three o’clock hump,” be- 
cause of the dromedarylike appear- 
ance it gives the map. The tele- 
phone people got to speaking of busi- 
ness getting a hump on it at three 
o’clock, and from the telephone office 
the expression went out into the city, 
and now in any line of traffic an 
especial rush causes the remark that 
trade is getting a humponit. And 
when a man makes some extraordinary 
effort he, too, is said to be getting 
a hump on, without any one suspect- 
iug that he is deforming himself. 
There is also in the telephone busi- 
ness a seven o’clock hump, induced 
by the common use of ’phones in 
making evening engagements. 

C. E. K. 








pe 

‘The Central Pennsylvania Tele- 
plone Company will, in a few weeks, 
inaugurate a new system of tolls in 
Scranton, Pa. By .the proposed 
arrangement every telephone cal! will 
cost 10 cents to the subscriber, who 
in turn may collect the amount from 
any ‘‘ thank you, sir,” who may use 
the ’phone. 


THE EFFECT OF HEAT ON INSULAT- 
ING MATERIALS. 


READ AT THE FOURTEENTH GENERAL 
MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGI- 
NEERS, ELIOT, ME., JULY 26-28, 
1897, BY PUTNAM A. BATES AND 
WALTER C. BARNES. 





A paper on this subject was pre- 
sented before the American Institute 
of Electrical Engineers on May 2v, 
1896, by Messrs. Sever, Monell and 
Perry. In the discussion which 
followed the results were questioned 
by several members, and Mr. C. F. 
Scott cited some investigations of 
Mr. Skinner, who obtained curves 
which differed very considerably from 
those shown in the paper. 

This left the subject in such an 
unsatisfactory condition that it was 
decided to make further tests, with 
the object of reconciling the differ- 
ences or determining what the real 
facts are. 

In our investigations more atten- 
tion has been paid to the actions 
which take place when one kind of 
material is subjected to tests while 
the conditions are varied, rather than 
a great number of tests on df! rent 
materials, under the same conditions. 

In fact, it has been deemed wise to 
conduct all the tests on one kind of 
material, it being safe to conclude, 
from results previously obtained, that 
the action on it would be quite 
similar to that produced on other 
samples. Therefore, the ordinary 
‘red fiber” insulating material, hav- 
ing the general appearance of thick 
red paper, has been selected. Its 
thickness is about .009 inch. 

THE APPARATUS. 

This consists of two distinct parts; 
viz., the device for heating and that 
for testing the insulation resistance. 
The heating apparatus consists of a 
single electric heater having a radiat- 
ing surface of 47 square inches. This 
is nothing more than six resistance 
coils tightly packed with asbestos in 
a short sheet-iron cylinder, whose 
lower end is open. The terminals 
come from the ends of this set of re- 
sistance coils through the bottom of 
the heater, and are then connected 
through a suitable switch to a 110- 
volt circuit. This heater is sup- 
ported on three porcelain insulators, 
which rest on a slab of slate one and 
one-half inches thick and one foot 
square. The heater takes exactly 
four amperes of current when all 
other resistance is cut out of the 
circuit. 

Around the heater is placed an earth- 
enware cylinder, one foot high and 
nine inches in diameter. This pro- 
vides an excellent method of keeping 
the heat in, and together with the 
electric heater secures perfect regula- 
tion of temperature. ‘The terminals 
of this heating circuit are brought 
directly down and out from the 
heater through the base slab of slate 
to the terminals of a110-volt lighting 
circuit, and are thus kept entirely 
separate from any other part of the 
testing apparatus. 

Resting on an asbestos collar, and 
at a height of about two inches above 
the heater, in the earthenware cylin- 
der, is placed a circular iron plate 
one-eighth of an inch thick, which is 
one terminal of the testing circuit 
itself, and is connected to one binding- 
post of a Thomson high-resistance 
galvanometer, a standard megohm 
being placed in series between the 
two. 

The insulating material to be tested 
is wrapped on an iron cylinder, three 
inches in length, and having an ex- 
ternal diameter of .875 inch, the in- 
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sulation not quite reaching to the 
ends of the cylinder. The insulation 
is then wound with No. 26 Brown & 
Sharpe bare copper wire. This wind- 
ing makes the other terminal of the 
testing-circuit, and is connected to the 
other post of the galvanometer. The 
iron cylinder, upon which the insula- 
tion is placed, is then placed upright 
on the above-mentioned iron plate. 
Thus it will be seen that the insulat- 
ing material now separates the copper 
wire winding, as one terminal, from 
the iron cylinder which is now in 
contact with the iron plate, as the 
other terminal. The leading-in con- 
nections to these terminals pass 
through small holes, bored in the 
earthenware cylinder. Glass insula- 
tors are used in these holes in order 
to prevent any current from creeping 
across from one wire to the other over 
the surface of the earthenware. 
Heavy covers of asbestos board are 
placed over the top of the earthen- 
ware cylinder, and this again is en- 
tirely covered with a large glass globe. 

The potential used in this circuit 
is 500 volts. A suitable shunt, con- 
sisting of one or two turns of bare 
copper wire wound on each end of 
the sample of insulation, so situated 
that they would intercept and shunt 
past the galvanometer any current 
tending to leak along the surface of 
the insulation, from the iron cylinder 
to the winding—that is, from one 
terminal to the other—is used in or- 
der that a deflection of the galvanom- 
eter needle will be produced only 
when acurrent actually passes through 
the insulating material under test. 

In making the apparatus we have 
been very particular to eliminate all 
metals, with the exception of iron 
and copper, thus avoiding any possi- 
bility of the volatilization of zinc, 
which was one of the points raised 
in regard to the previous tests. 

“This apparatus, when complete, 
works admirably, absolutely no diffi- 
culty being experienced with either 
the heating or the testing circuit. 

The questions that we have at- 
tempted to answer by this investiga- 
tion are four in number; viz.: 

1. Does the presence of brass or 
other metals from which zinc may 
become volatilized, in the apparatus 
in which the test is conducted, affect 
the insulating material or its be- 
havior ? 

2. Why should one experimenter 
obtain an insulation resistance curve 
for fiber, whose minimum point is at 
about the same temperature as the 
maximum point of an insulation 
curve obtained from similar material 
by another experimenter ? 

3. What effect on fiber insulating 
material is produced when it is sub- 
jected to conditions similar to those 
likely to occur in dynamo-electric 
machinery ? 

4. What is the action, or actions, 
that take place when fiber insulating 
material is repeatedly heated from 20 
degrees centigrade to 200 degrees 
centigrade ? 

Question No. 1 has been approached 
in the following manner: The re- 
sistance of the insulating material at 
the temperature of the air, or 20 
degrees centigrade being determined, 
the temperature is gradually raised 
until 209 degrees is reached, when the 
test isdiscontinued. The time taken 
for this rise was exactly two and one- 
half hours. Resistance measurements 
are made at frequent intervals, and 
from these curve No. 1 is plotted. 
The area of insulation tested being 
5.5 square inches thickness = .0095 
inch. 

The position and shape of this 
curve agrees very closely with the ‘re- 
sults obtained hy Messrs. Monell and 
Perry, who in their experiment used 
a brass cylinder, but a confirmatory 
test with a brass cylinder was also 
made in-our apparatus. ‘This experi- 
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ment was deferred until the com- 
pletion of all other experiments. 

Curve No. 2 thus obtained from a 
like sample of insulating material, 
thickness .0095 inch, area tested = 
4.6 square inches, showed that the 
presence of brass in the apparatus 
does not affect the shape or position 
of the curve. 

In taking up question No. 2, it is 
intended to prove, by comparative 
tests, that the position of the maxima 
and minima points of the resistance 
curves depends upon the opportunity 
of escape given to the moisture orig- 
inally contained in the specimen. 
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Curve No. 3 shows the results from 
a test on a sample of plain red fiber, 
thickness .009 inch, the area of insula- 
tion under test being 2.2 square 
inches. In this case five layers of 
No. 26 Brown & Sharpe bare copper 
wire were wound closely upon the 
fiber, the length of winding being 
only .8 inch. 

Curve No. 4 has been obtained from 
a test on a specimen cut from same 
sample wrapped with a sheet of thin 
malleable iron, held firmly in place by 
a number of layers of tightly wound 
copper wire, thus approaching the 
conditions under which the experi- 
ments cited by Mr. Scott were made. 
The area covered by this iron wrap- 
ping is 6.75 square inches. ‘This test 
consisted as before in gradually rais- 
ing the temperature from that of the 
air to 200 degrees centigrade, the 
resistance being measured at frequent 
intervals. The curve obtained under 
the above conditions is almost identi- 
cal with that published by Mr. Scott. 

It is clear from these two experi- 
ments that the position of the curve 
may be shifted at pleasure by simply 
varying the opportunity for the 








escape of the moisture originally 
contained in the insulating material. 
That is to say, if we wind our speci- 
men with wire and only cover a small 
area, we find that the moisture has a 
much better chance of escape than if 
completely covered with an iron 
wrapping extending over a large area, 
and that the curve will actually take 
a position depending upon the rapid- 
ity of escape of the moisture. In the 
case of the wire-wound specimen the 
moisture escaped not only through 
the interstices between the wires, but 
also and to a much greater degree 
from the exposed ends which it 


ELECTRICAL REVIEW 


reaches through the pores of the 
material ; while with the iron-wrap- 
ped specimen the only chance of es- 
cape is from the exposed ends. There- 
fore, the greater the area covered the 
longer will be the path traversed by 
the moisture, and consequently a 
longer time or higher temperature 
will be required. 

Question No. 3. A new specimen 
of plain red fiber .009 inch thick was 
wound with four layers of No. 26 
Brown & Sharpe bare copper wire, the 
area covered being four square inches, 
and then subjected to the variations in 
temperature and exposure to moisture 
which are most likely to take place 
in dynamo-electric machinery. 

Insulating material when used in 
this way is subjected to repeated heat- 
ing and cooling, being kept at a mod- 
erately high temperature for varying 
lengths of time, also being exposed 
more or less to the moisture in the 
air. Therefore, the following eight 
tests have been made under condi- 
tions approximating the above and 
upon the above-described specimen. 

In all of these tests the temperature 
is gradually raised from that of the 
air, 20 degrees centigrade to 80 de- 
grees centigrade, at which tempera- 
ture it is kept constant for three and 
one-half hours. The tyme taken to 
raise the temperature this amount is 
about 45 minutes. 

Curve No. 5 has keen obtained from 

the first heating. The specimen was 
then allowed to stand unexposed to 
moisture for 16 hours, at the end of 
which time a like test is made, giving 
curve No. 6. After a lapse of 24 
hours, during which time the speci- 
men was exposed to the atmosphere, 
which was very damp, the temperature 
is again gradually raised and kept 
constant as before, curve No. 7 result- 
ing. 
It will be seen by examination of 
these curves that the specimen after 
exposure to moisture returns to its 
original condition. The method of 
exposing the specimen to moisture is 
to remove the glass globe from the 
apparatus and the asbestos covers from 
the top of the earthenware cylinder, 
the specimen itself being undisturbed. 
Three days(72 hours) having elapsed, 
the specimen being undisturbed and 
unexposed to the atmosphere, is sub- 
jected to further test, giving curve 
No. 8. 

Great care is now taken to protect 
the specimen from all moisture for 
16 hours; at the end of which time, 
upon again testing, curve No. 9 is 
obtained. The test consisted, as 
before, in raising the temperature to 
80 degrees centigrade, where it was 
kept constant for three and one-half 
hours. 

All covering is now removed and 
the specimen allowed to cool to 23.3 
degrees centigrade, the time occupied 
being three and three-quarter hours. 
Curve No. 10 is then obtained upon 
reheating. 

Again great care is taken to protect 
the specimen from disturbance and 
all moisture for 19 hours. On being 
again subjected to test, curve No. 11 
results. 

Now the specimen is allowed to 
stand for exactly five days freely ex- 
posed to the moisture of the atmos- 
phere, it being situated in a room 
near a window which is left open a 
considerable portion of the time, thus 
subjecting the specimen to conditions 
of atmosphere similar to those occur- 
ring in a station or factory. 

The weather during the five days 
was unusually damp. A number of 
severe rain storms occurred, thus giv- 
ing the specimen an extremely good 
opportunity to absorb moisture. At 
the end of this time a test was made, 
from which curve No. 12 was derived. 

The object of this test is to see if, 
after exposure to moisture, the ma- 
terial will return to its original con- 


dition. By a glance at the curve thus 
obtained it will be seen that this 
actually takes place. 

Let us now compare the eight 
curves. Curve 5 represents the origi- 
nal resistance variation of the mate- 
rial. Curve 6 shows the increased 
initial resistance on cooling, the 
specimen having been protected from 
moisture in the meantime. Curve 7 
shows the return to the original con- 
dition on absorption of moisture; 
curve 8 the higher value of the 
resistance curve when the specimen 
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has been kept at 80 degrees centigrade 
for three and one-half hours and then 
allowed to cool, but not exposed to 
moisture. Curve 9 shows that the 
heating up to 80 degrees centigrade 
has practically no effect on the resist- 
ance after the moisture has been 
driven out and uot allowed to return. 
Curve 10 shows the condition into 
which the specimen was thrown when 
cooled while exposed to the atmos- 
phere. Curve 11 indicates that the 
moisture had again been practically 
all expelled and, therefore, the heat 
produced no change in the resistance. 
Curve 12 shows that the specimen, 
having been freely exposed to moisture, 
has returned to almost its original 
condition. In all these tests the 
resistance remained constant during 
the entire time that the tempera- 
ture was kept constant. On examina- 
tion the specimen was. found to be 
practically unchanged in appearance, 
mechanical strength or other qualities. 
One might therefore conclude, on 
inspection of the various curves in 
connection with these experiments, 
that the action which takes place in a 
fiber insulating material, when heated 
up to about 80 degrees centigrade, 
merely depends upon the amount of 
moisture contained in the material at 
the time at which each measurement 
is made. 

Question No. 4 may be answered by 
reference to the curves obtained from 
the three tests on one piece of insu- 
lating material wound with four layers 
of No. 26 Brown & Sharpe bare cop- 
per wire. Area of insulation under 
test was 4.125 square inches, and the 
thickness was .009 inch. 

Curve 13 is the resistance curve for 
the first heating from 20 degrees 
centigrade to 200 degrees centigrade. 
_ The descending portion of the 
curve between 23 degrees centigrade 
and 40 degrees centigrade is proba- 
bly due to the coalescing of the moist- 
ure within the material ; that portion 
between 40 degrees centigrade and 80 
degrees centigrade shows the rise in 
resistance, due to the expulsion of 
the moisture, and the remainder the 
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negative resistance coefficient which 
insulators usually possess. 

This test being completed, the 
specimen was allowed to stand un- 
disturbed and protected from moist- 
ure for 24 hours. Upon reheating, 
curve 14 was then obtained. ‘This 
shows the rapid drop from the enor- 
mous resistance acquired by the 
material on cooling from the previous 
test. 

While the specimen was cooling 
from the heat applied in test 14, fre- 
quent measurements were made, 
resulting in curve 14a, which shows 
the rise to a still higher resistance 
than before. At 100 degrees centi- 
grade the resistance was too great to 
be measured by the apparatus at 
hand. 

Now the specimen was allowed to 
stand undisturbed for 36 hours, dur- 
ing which time the air in the appara- 
tus was kept moist. Curve 15 was 
then obtained on repetition of the test, 
showing that the material when re- 
peatedly heated to 200 degrees centi- 
grade still retains its property of 
absorbing moisture, and the effect 
upon its insulation resistance is not 
as great as would be expected. But 
it should be noted that this high 
temperature of 200 degrees centigrade 
greatly injures the mechanical 
strength of the insulating material. 

From the foregoing we may derive 
the following general conclusions : 

a. The presence of brass in the ap- 
paratus does not affect the shape and 
position of the curve. 

b. The difference in the curves de- 
pends solely upon the amount of 
moisture contained in the material 
and its opportunity of escape. 

c. Every time the specimen cools 
the resistance increases to a value 
much above any resistance that it 
possessed before, provided it is kept 
from absorbing moisture. 

It is impossible to determine the 
limit of this action with the present 
apparatus. But all the curves, par- 
ticularly Nos. 5 to 13, clearly show 
this stepping-up effect, which is prac- 
tically the same as the well known 
result obtained by baking insulating 
materials. 








The Rise in the Stock of the Amer- 
ican Bell Telephone. 
American Bell Telephone’s rise to 
270 suggests the query, says the 
Boston Herald, whether the great 
price of 299 in 1883 is to be eclipsed. 





Fie. 4. 
Chicago telephone stock is 217 bid, 
and the American Bell company is 
believed to have half of that com- 
pany’s capital in its treasury, and the 
half or more of every one of its local 
telephone companies in the country. 
The dividends on these stocks are 
rising and the shares and the stock of 
the parent company must be earning 
tremendously, 
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THE PRECISION OF ELECTRICAL 
ENGINEERING. 





INAUGURAL ADDRESS OF THE PRESI- 
DENT, AT THE 14TH GENERAL 
MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGI- 
NEERS, ELIOT, ME., JULY 26, 1897, 
BY FRANCIS B. CROCKER. 

(Continued from page 111.) 





The directness and high efficiency 
with which electrical energy can be 
converted into other forms is another 
fact which gives exactness to our 
work. It can be transformed into 
heat, light, magnetic, mechanical or 
chemical energy, by the simplest 
means, and conversely, the latter 
forms, with the possible exception of 
light, can be readily changed into 
electrical energy. In most cases the 
conversion is almost perfect, the effi- 
ciency of an electric motor or dynamo 
being usually over 90 per cent, and 
often 93 or 94 per cent. The chemi- 
cal energy in a storage battery repre- 
sents nearly 90 per cent of the watt- 
hours applied to it, assuming the 
losses in charging and discharging to 
be about equal. The storage of mag- 
netic energy may be effected at an 
even higher efficiency of 97 or 98 per 
cent, and the conversion of electrical 
energy into heat is complete, the effi- 
ciency of an electric stove actually 
reaching the ideal figure of 100 per 
cent. The production of light can 
not be accomplished so economically, 
nevertheless the arc lamp has a far 
higher efficiency than any other 
source of artificial light, although it 
is usually stated to be only eight or 
10 per cent. It is also more than 
probable that the long-sought-for 
high efficiency lamp will be an eleo- 
trie one when it is finally invented. 
This facility and economy of trans- 
formation puts electricity directly 
in touch with the other sciences 
and their applications, avoiding the 
chances for error which roundabout 
processes necessarily involve. None 
of the other forms of energy pos- 
sesses anything like the same con- 
vertibility. The one serious diffi- 
culty in connection with electricity 
is the fact that its generation re- 
quires a boiler, engine and dynamo, 
bringing in heat and mechanical 
power as stepsinthe process. If this 
complication could be avoided, and 
electrical energy produced directly 
from the chemical energy of the coal, 
the only limitation would be removed. 
This has already been done in an 
experimental way, and by the substi- 
tution of water-power for steam, one 
piece of apparatus and one form of 
energy are eliminated, but the com- 
plete independence of electrical 
engineering and the realization of all 
of its possibilities will be secured 
when the direct conversion of fuel 
energy into electrical energy is 
accomplished practically. 

It has been shown that there are no 
less than eight substantial grounds 
upon which the precision of electrical 
engineering is based. The consider- 
ation of these has _ incidentally 
brought out several concrete ex- 
amples, but it will be well to cite a 
few other special instances which 
demonstrate electrical exactness. 

The one which first claims our at- 
tention, not only on account of its 
historical precedence, but also from 
its wonder-compelling results, is the 
locating of faults in ocean cables. In 
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this connection I quote from informa- 
tion kindly furnished me by one of 
the vice-presidents of the Institute, 
Mr. A. E. Kennelly, who has had a 
long and successful experience in this 
branch of the profession. He states 
that ‘‘In the case of cable coiled in a 
tank, and which has been taken into 
the tank over a measuring drum 
without being subjected to any con- 
siderable tension, the precision with 
which a fault in the gutta-percha can 
be located is sometimes very consid- 
erable. I have known one or two 
cases in which a fault has occurred in 
a length of, say, 30 miles of cable 
immersed in water and maintained at 
practically one temperature in the 
tank, and in which, by means of the 
Varley loop test repeated many times 
and under various conditions to elim- 
inate constant errors, the electrical 
pusition of the fault has been deter- 
mined to within a probable error, 
representing about 20 feet of length. 
On turning the cable over from one 
tank to another by a seven-foot drum 
on which the cable makes three turns, 
and cutting the cable when the com- 
puted distance has been run over, the 
fault has been found on the drum; 
that is, in the 60 feet or so of cable 
then lying on the drum.” 

“* As regards the location of faults 
in submarine cables on the ocean 
bed, the precision depends upon a 
variety of ciroumstances, and, in gen- 
eral, is necessarily much lower than 
in the cas» of a cable coiled ina tank. 
The average error in practice, or the 
difference between the true electrical 
and computed positions, is perhaps 
about 15 ohms, or about one mile and 
a half of cable having the common 
resistance of 10 ohms per mile. Un- 
der favorable circumstances a com- 
plete break in a cable developing a 
fair extent of surface exposure to the 
sea water at the end of the copper 
conductor, the electrical position can 
be determined within five ohms in a 
total conductor resistance of 1,000 
ohms. In the case of a fault in the 
insulator, sufficiently serious to inter- 
fere with signaling, specially favor- 
able cases will occur in which the 
electrical position of the fault can be 
determined to within one ohm, when 
a loop test is obtainable, and when 
the total conductor resistance of the 
loop does not exceed 3,000 ohms.” 
‘‘T have known a case of total loss of 
continuity in the conductor, accom- 
panied by perfect insulation. It oc- 
curred in lifting a cable for repairs, 
and was within half a mile of the 
ship. A measurement of electrostatic 
capacity enabled the distance to be 
determined within a few yards.” 
Other cases are given by Mr. Ken- 
nelly, and many may be found in 
various works and journals, but these 
are sufficient to show the astonishing 
results that are possible, as well as 
those that are obtained in regular 
practice. 

The methods employed in locating 
faults in underground conductors are 
quite similar to those used for sub- 
marine cables, but the results are 
less striking and important. Mr. 
William Maver, Jr., who is an author- 
ity on this subject, cites a case in 
which the calculated position of a 
fault was 2,343 feet from the testing 
end of an underground cable 4,200 
feet long. The defect was found at 
the exact point indicated. The alter- 
native would have been the tearing up 
of the street and cutting through a 
heavy iron pipe until the fault was 
found, as the conduit was not pro- 
vided with manholes. One way tolo- 
cate a ground connection, which illus- 
trates the simplicity and certainty of 
electrical testing, consists in sending 
acurrent through the conductor to 
the ground through the fault in the 
insulation. A compass carried along 
over the cable will indicate by its de- 


flection or non-deflection when the 
fault is reached. The facility of 
overcoming distances and obstacles 
impassable to other agencies is char- 
acteristic of electricity and mag- 
netism. 

The writer has had occasion to test 
the resistance and position of faults 
(‘‘ grounds”) on a very large system 
of underground conductors for elec- 
tric lighting. Although the problem 
was complicated by the fact that it 
was a three-wire system which ex- 
tended several miles, it was found 
possible to determine the insulation 
resistance of each of the three con- 
ductors. The position of a “ground” 
is shown by the potentia] difference 
between the conductor and the earth, 
being a minimum at that point. For 
example, if a ground connection exists 
on the positive wire and a consider- 
able current flows through it into the 
earth, the potential of the earth at 
that point will be raised above its 
normal value. The potential differ- 
ence existing between the wire and 
the earth is actually less near the 
ground connection. This may be 
measured from the station by using 
the ‘‘ pressure wires” ordinarily laid 
with the feeders and special wires 
which connect to the ground at 
various points of the system. 

[To be concluded.] 





Tackled the Wrong Twin. 


Frederick and Oliver Simmons, of 
West Hoboken, N. J., are twins, and 
resemble each other so strongly that 
their intimate friends hardly know 
which is which when they are apart, 
says the New York Sun. They are 
both employed as conductors on the 
Jersey City, Hoboken & Rutherford 
trolley line. Charles Singerwald, who 
had a quarrel with Fred, lay in wait 
for him last Wednesday night. Acar 
came along with Fred, as Singerwald 
supposed, on the rear platform. 
Singerwald attacked him, but soon 
discovered that he had made a mis- 
take in more ways than one. 

The conductor was Oliver, and as 
he is something of an athlete and 
handy with his fists, Singerwald got 
a couple of black eyes and was pitched 
headlong from the platform. He 
smashed one of the car windows with 
a big stone which he threw at Oliver. 
Discovering in some way that he had 
mistaken his man, Singerwald went 
in search of Fred and found him to 
his subsequent sorrow. He got an- 
other thrashing and was locked up. 
He was arraigned in court in Jersey 
City and was fined $10 and costs. 


. i 
A New Chicago Engineering Firm. 


We have received the announce- 
ment of Meysenburg & Badt, Incor- 
porated, of Chicago, a firm that will 
have its headquarters in the Monad- 
nock Block. The announcement 
states that they are brokers, con- 
tractors and engineers in railway and 
electric equipment, appliances and 
construction ; also experts in patent 
causes, and consulting engineers. 
Prof. Francis B. Badt, the widely 
known electrical engineer, is presi- 
dent of the company, and Mr. Edward 
A. Meysenburg is the secretary and 
treasurer. Mr. Meysenburg is prom- 
inent in financial circles in Chicago, 
and Professor Badt, who for several 
years has been the secretary of the 
Siemens & Halske Electric Company, 
is one of our abiest electrical engi- 
neers. The ELECTRICAL REVIEW ex- 
tends its hearty best wishes for a well 
rounded success, which will no doubt 
greet this new firm. 
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Erie Telephone at 75. 


The management of the Erie Tele- 
phone and Telegraph Company are 
receiving well earned congratulations 
on the advance of their security to its 
highest point; namely, 75. 

Vice-President Glidden stated toa 
Lowell, Mass., Mail reporter that the 
rise was purely upon the merits and 
the excellent showing. 

‘« Krie is not a manipulated stock, 
moves along a little slower than the 
other securities, but is gaining all the 
time, and I see no reason why the 
advance should not be maintained, 
subject, of course, to occasional reac- 
tions. It was only a short time ago 
that we said Erie would sell at 75, 
and now we look forward to see Erie 
sell at 80, and it may seem a little 
optimistic when I say that Erie will 
be worth 100 before many months 
have elapsed. There is noend tothe 
demand for telephone service and we 
can not begin to keep up withit. One 
of our superintendents, writing under 
date of September 1, said: ‘ While it 
is true we have increased the facilities 
50 per cent, the business has increased 
100 to 150 per cent.” This means a 
very handsome increase of earnings. 

‘‘Summed up, we have two large 
resources to draw from: First, the 
large increase of population in the 
Northwest, Southwest and middle 
West, where our property is located. 
Second, the continued education of 
the people to the use of the telephone. 
The telephone has been with us now 
20 years, and I fail to find the record 
of any of the Bell interests becoming 
embarrassed. ‘There is not a company 
in existence but what has paid its 
stockholders a satisfactory dividend. 
We have no fears whatever from com- 
petition. ‘The telephone business 
must be done by one company in any 
one community.’ The people want 
the best service, and to talk with the 
greatest number of people. While 
there have been many idle ‘bricks’ 
around manufacturing property dur- 
ing the past few years, we have never 
heard of an idle ‘insulator’ or a ‘dead’ 
wire. Isn’t this quite remarkable for 
a career of 20 years, and considering 
the panics we have gone through ? 

‘*Hard times may check the growth 
of the telephone, but never until the 
population begins to decrease will the 
telephone business diminish. Noth- 
ing has been more gratifying to me 
than to see the New England tele- 
phone sell at 125 and Erieat 75. One 
hundred and twenty-five looks rather 
a high mark for Erie to attain, but, 
with the growing West, I would not 
be surprised to see Erie within a few 
years pass its esteemed rival, the New 
England.” 
. a > 

American Street. Railway Asso- 

ciation. 


The applications for exhibition 
space at the October convention of 
this association are far in excess of 
the capacity of the hall, and it has 
been found necessary to scale down 
the space of large exhibitors. Efforts 
are now being made to secure more 
space, so that a larger number of ex- 
hibitors may be accommodated. 

A side-track will be laid the entire 
front of the exhibition building for 
cars, sweepers, etc., as the doors of 
the building are not large enough to 
permit cars to enter. ‘The Erie Rail- 
road Company will construct a special 
switch and side-track free of charge. 
They request that all freight be 
shipped by that road if possible. 
They will switch all goods direct to 
the hall. 











nr 


|  . = = _ = 

















September 15, 1897 


PROFITABLE EXTENSIONS OF ELEC- 
TRICITY SUPPLY STATIONS. 


READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, NIAG- 
ARA FALLS, N. Y., JUNE, 18 7, 
BY ARTHUR WRIGHT. 


(Continued from page 116) 
EXPLANATION OF TABLES AND 
CURVES. 

As the knowledge of the profit- 
earning capacity of any electricity 
supply station so obviously depends 
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franchise. As both concerns, in 
their respect:ve years, were quite free 
from any promoters paper capital, 
and always gave a supply whenever 
and wherever called upon to do so, 
the author sees no reason why the 
figures given should not form a basis 
for estimating the cost of supplying 
electricity under the most diverse 
conditions, by the necessury altera- 
tions being made in the cost of capi- 
tal, coal, etc., and thereby enable any 
manager to find out the proper basis 
upon which to construct an equitable 
tariff for any particular town or con- 
dition of supply. 





one-half per cent on it were put aside 
out of revenue for the purposes of 
redemption and depreciation, and at 
the same time there was a reasonable 
chance of their getting another five 
per cent at least for the use of their 
money. He regards this as suffi- 
ciently liberal, as, so far as his knowl- 
edge goes, very few electricity com- 
panies set aside so large a percentage 
as five and one-half per cent on the 
whole of the capital for depreciation 
and repayment of capital, exclusive 
of dividends. With this provision 
the author has prepared the columns 
already referred to, showing what the 





TaBLE I.—Showing development of business, proper charges for service rentale, 


standing-by, and for current consumption. 





Type 
of System. 
station. 
1 2 
PIoNEER......| | Overhead wires, multiple series, H- 
QD. COMEMIMONB co ccs ceccces oe cove 
Do \ H. T. alternating, house transformer 
a as eee ereeseserrees ene 
» . } Buried conductors, two-wire L. T. 
PURNADENE. - ) storage bat. 1 500 amp.-hrs. capacity 
Do Ditto, three-wire L. T. sliding scale. 
Do { Ditto, with H. T. alternating sub- 
) stations and L. T. distributors....... 
Do BP-BEE.. . cecccsveecsenve seessovesesesves 
Do ED Sine cus 00nd svsenseeweressanehen 
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upon thecorrect method of determin- 
ing the cost of supplving electricity, 
the author thinks that the accom- 
panying tables, relating to the devel- 
opment of a supply station in the 
fairly representative English town of 
Brighton, will be found interesting. 
He trusts that the results shown in 
the tables will be all the more useful 
to central station managers generally, 
as the profit-earning capacities of 
both the small pioneering and the 
large permanent stations erected in 
that town have been amply proved, 
and from which an uninterrupted 


Columns have beer inserted in the 
tables giving equitable charges that 
should have been made to the con- 
sumers during the different years on 
the two systems of charging advocated 
by the author, the first being based 
on the principle of charging the 
amount shown in Column 9, of ‘l'able 
I, per annum per maximum kilowatt 
demanded by each individual con- 
sumer, and then charging all the 
electricity consumed, quite irrespec- 
tive of the purpose for which it has 
been used, at the rates given in Col- 
umn 10 of the same table; and the 
other tariff, which is commonly kuown 
as the Brighton system, of charging 





TaBLe III.—Data for determining the correct charges. 





| 
| 





























S>bEc) lesen 1 ot , gwee 
& 52 =8| Running costs per K. W. hour. |= oe 7. os BeeSé 
@ |Seegs| Sek ak az® | $282" < 
& S-e_t oSeat |= GO pour [Bsa a 
2 | Sets 2°85 Ssy28 E=E BSawe 
Date. o age eS! Stores | 5 453 2e°$) Su | gfssee 
Ss j2e¢ @=| Coal. and “Sab3 Total. e°255 bes Su. Se 
a . u — 
& |Seoa water. @Ea50 Beses see | §aSSse 
2 ie x < a 2) 
- | 1 2 oe ae a a oe = © 7 __ 8 
ia $ | cents. | cents. | cexts, | cents. $ cents. cents 
1887 2 214 8 1.8 48 5.3 1.7385 | 2.925 .469 
1888 3 189 3.3 1.22 -68 5.3 2.615 2.325 .48 
1892 1 103 2.42 .09 .0368 2.546 11.265 | 1.125 539 
1893 2 94.25 1.416 214 0802 1.66 15.775 | 9525 -398 
1894 3 70.80 1.32 .324 .176 1.82 23.700 | 6825 .335 
1895 4 76.60 1.27 .162 104 1.54 32.500 .6825 304 
1896 | 5 73.70| 1.016) 118 | .077 121 | 30125 | ‘690 | 248 





supply of electricity to the public 
has been given; the economical 
working of the two stations has also 
been generally acknowledged, and, 
lastly, the efforts there to get elec- 
tricity generally used have succeeded 
in a remarkable way, as shown by the 
consumption per inhabitant at 
Brighton being far and away ahead 
of that in any other town in the 
United Kingdom ; viz., 17 kilowatt 
hours consumed per inhabitant this 
year. The columns of the tables have 
been arranged in a form which will 
enable company managers’ to 
compare their results with the figures 
iven. 

The first small station was built on 
the usual pioneering lines adopted by 
many companies before security of 
fanchise could be sufficiently assured 
to attempt capitalists to put much 
money in the concern, and the second 
on the modern lines of a permanent 
station possessing an absolutely secure 


a sufticiently high price per kilowatt 
hour consumed, until all the costs 
the company are put to in standing 
by have been covered ; these figures 
being given in Columns 11, 12 and 13, 
respectively, of same table. The fact 
of this system having been adopted 
in about 30 English towns will con- 
vince the members of its commercial 
practicability. 

On this tariff it is advisable to 
make the difference between the 
initial price and the reduced price as 
marked as possible. 

In the preparation of the tables 
the author has employed the method 
of cost analysis by differences, ex- 
plained at length in his paper before 
the London convention of the Munic- 
ipal Electrical Association in 1896. 
In arriving at the total charges 
against the revenue accounts for the 
respective years, he has assumed that 
all stockholders would be quite will- 
ing to invest their money if five and 


tariff should have been to have pro- 
duced this satisfactory result. 

In a perfectly equitable system of 
charging, which, in the author’s 
opinien, will generally be found syn- 
onymous with the soundest commer- 
cial tariff, it is obviously correct to 
make every one, whether using elec- 
tricity for power or lighting pur- 
poses, pay the cost the company is 
put to in preparing the plant to sup- 
ply the individual consumer’s de- 
mand. Column 9, on Table I, is, 
therefore, given, showing the cost of 
so doing during the various years, 
and it is obviously inadvisable to 
look for a profit on this expenditure, 
or on the service rentals, but to make 
the whole of the net profit for divi- 
dend- paying purposes on the amount 
of the electricity actually consumed. 

It must be understood that these 
tables have been prepared without 
making any arbitrary assumptions, 
and that the various amounts for run- 
ning, standing-by and service rentals 
have been ascertained by the aforesaid 
method of differences and by a close 
analysis of the stations’ cost sheets. 

It will be seen from Column 5, 
Table III, that, at Brighton, where 
coal on the average costs about $5 a 
ton, delivered in front of the boilers, 
the cost of producing the electricity 
has always been very small compared 
with the cost of getting everything 
ready to supply. 

The author need hardly remind 
company managers that, where coal 
is relatively cheaper or water-power is 
the source of energy, this proportion- 
ately large amount of standing-by 
costs will be still further increased. 

It may be thought that all this 
great cost of putting the station in a 
position to run, compared with the 
cost of actually running the machinery, 
will practically disappear with a large 
extension of the motor supply busi- 
ness. This, in the author’s opinion, 
is a complete fallacy, as the lighting 
load in any town will be very similar, 
however general the supply may be- 
come, and whether a constant day 
load is added to this or not makes 
no difference at all in the relative 
cost of supplying lamps one hour or, 
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say, four hours. Until storage bat- 
teries become much cheaper than 
steam generating plants, the ratio of 
the standing costs to the running 
cost for lighting purposes will remain 
high. 

As the standing charges of late 
years at. Brighton have been found 
to rise nearly in proportion to the 
maximum annual load on the station, 
the author, in estimating the cost of 
supplying any consumer, debits him 
with an amount of the standing 
charges in proportion to his maxi- 
mum call for current. 

The author calls the members’ par- 
ticular attention to Column 4, Table 
V, showing the enormous increase in 
the sales per maximum kilowatt load 
on the station that has occurred since 
the sliding scale of charging was 
adopted at the beginning of the yeaf 
1893. From the column it will be 
noticed that this prolongation of the 
use of the plant has been no less than 
54 per cent in four years, and it is 
perhaps needless for the author to 
point out what a great effect this has 
had in reducing the cost of produc- 
tion, as, with coal costing even the 
high price it does at Brighton, an 
improvement of the load factor of 
only three per cent has the same 
effect in reducing the total cost of 
producing electricity as if the coal 
bill had been reduced 15 per cent. 

It will be noticed from the tables 
that the only items that were found 
to vary with the amount of electricity 
actually sold from a given plant were 
coal stores, water and repairs. Should 
any managers find that their wages 
or other costs vary also on this ac- 
count, it ig easy to separate these 
into standing-by and running costs 
by the above simple method of differ- 
ences. Perhaps it may be well to 
remind those members who did not 
read the author’s paper on the ‘‘ Cost 
of Electricity Supply,” in England, 
last year, that this method of analysis 
by differences is a means for deter- 
mining the cost the station is put to 
in having to supply every additional 
kilowatt hour from its plant, and it 
consists in dividing the difference 
between the amounts debited in the 
six Winter and six Summer months, 
respectively, to the special account 
required to be su analyzed by the 
difference in the number of kilowatt 








TABLE V—Showing lamps connected, 
maximum load, diversity factor 
and length of distributing mains. 
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hours sold in these two respective 
periods, the result giving a very cor- 
rect estimate of the running cost per 
kilowatt hour during that year. 

(To be concluded.) 


“=_- 


A Telephone Strike in Salem, 
Mass., Declared Off. 


The strike of the men employed in 
laying telephone cables in Lafayette 
street, Salem, has been declared off. 
The men demanded a raise from 
$1.50 for 10 hours’ work to $1.75 for 
nine hours. A compromise has been 
effected by which the men returned 
to work at $1.75 for 10 hours’ work. 
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ADVANCE INFORMATION 


Electric Light and Power. 

HarrispurG, Pa.—Electric lights 
will be placed in the public building 
in this city. Contract has not yet 
been awarded. 

ScrRANTON, Miss.—C. M. Buck- 
halter & Company, of Birmingham, 
Ala., have been awarded contract for 
erecting waterworks and _ electric 
light plant for $20,836. 


ATLANTA, GA.—The Mayor may 
be addressed concerning erection of 
an electric light plant, to be owned 
and operated by the city. 





Dupin, Ga.—The Mayor can give 
information concerning the extension 
of waterworks and electric light plant, 
for which $12,000 in bonds has been 
issued. 

LOUISVILLE, Ky. — An electric 
light plant is to be established in this 
city. 

HUNTERSVILLE, N. C.—The Hun- 
tersville Improvement Board has 
been organized, with E. W. Savage, 
president; L. B. East, vice-president, 
and J. F. Cutchin, secretary, to con- 
sider a proposition to pave the streets, 
construct sewerage system and erect 
an electric light plant. 

Houston, Tex.—Frank Colby and 
others are preparing a ,petition to 
the City Council asking for the 
issuance of another $100,000 of bonds 
to invest in an electric light plant. 


TERRELL, TEx.—The electric light 
plant owned by C. Vanordstrand, 
which was recently burned, will be 
rebuilt. 

MapIson, Fla.—An electric light 
plant will be established at this place. 


NortH VERNON, IND.—The $15,- 
000 electric light plant has been 
opened in this city. 

WapswortH, Nev.—It is reported 
that an electric light plant is to be 
established here. 

JACKSONVILLE, FLA.—Plans are 
being prepared for an addition to 
the city’s electric light plant. It is 
proposed to build an extension 28 by 
50 feet to the south end of the present 
building. 

Nortu WaAteEs, Pa.—An electric 
light plant is being erected at this 
place. 


SanBporn, lowa—An electric light 
plant is to be established here. 


JANESVILLE, Wis. — George L. 
Carrington is now the proprietcr of 
an electric light plant at Albert Lea, 
Minn. ; 


St. Paut, Minn.—The St. Paul 
Gas Light Company will furnish the 
light, heat and power for the court 
house aad city hall and the county 
jail for the next three years. 


ELyria, On1o—The Elyria Gas 
and Electric Light Company has been 
incorporated, with a capital stock of 
$100,000. 


~ Putian, Wash.—Mr. W. J. Jack- 
son is erecting an electric light plant 
at this place. 


Or1pPLE CREEK, CoLo.—A permit 
has been granted for a $3,000 addition 
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to the present electric light plant. 
The addition will be used as a power- 
house for the new electric railroad. 


Boston, Mass.—Work on the con- 
struction of the electric lighting plant 
for the city’s lighting has been carried 
as far as Annisquam and will be rap- 
idly pushed to the Rockport line. 


Rockaway Beacu, L. [.—The 
Board of Trustees of this village has 
awarded the contract for lighting the 
boulevard, railroad station and public 
grounds with electric are lights to 
Van Wyke & Rossiter, of Brooklyn. 


Guiens Farts, N. Y.—The Indian 
River Company has been incorpo- 
rated to develop water-power from 


the river. Capital stock, $125,000. 
Directors : Jeremiah W. Finch, 
William McEchron, William E. 


Spier and George R. Finch, of Glens 
Falls; Warren Curtis, of Palmer; 
John Derby, of Sandy Hill, and John 
C. Duncan, of Mechanicsville. 


Wasuineton, D. C.—The Secre- 
tary of the Treasury has awarded to 
the Pueblo Electric Company the 
contract for wiring the Pueblo public 
building. 


Soutn Wuititey, INp.—A stock 
company has been formed at this 
place to put in an electric lighting 
plant. 


Romeo, Micu.—The people of this 
place have voted to build a $13,000 
electric light plant, and work will 
begin at once. 


Natick, Mass.—Joseph Dews, the 
former owner of the Livingston 
Woolen Mills at East Greenwich, has 
announced that he will build a new 
electric lighting plant in the Paw- 
tuxet Valley, and work will be com- 
menced on the same in Washington 
village at once. 


New Biruinenam, Ata.—C. M. 
Burkhalter & Company, of this city, 
will begin on the 15th instant the 
construction of a waterworks and 
electric light plant at Scranton, Miss. 

CoFFEXYVILLE, Kas.—The eity is 
to have an electric light plant to cost 
%17,000. The city will vote bonds. 


New Electric Railways. 


PITTsFIELD, Mass.—The Pittsfield 
Electric Street Railway Company con- 
templates extending its lines into the 
southwest part of the town. ‘The 
company will soon have in operation 
its 250-horse-power plant, which will 
be located in the new building of the 
Pittsfield Electric Company. 


Amuerst, Mass.—The electric road 
in East Amherst will probably extend 
its tracks to George S. Thayer’s store 
this Fall. The cost of the extension 
will be about $4,000. 


Patmer, Mass.—The proposed 
electric road will be started in a few 
days. 

Eau Craitre, Wis.—Work will 
commence shortly on the Chippewa 
Valley Electric Railway between. Kau 
Claire and Chippewa Falls. 

Batu, N. Y.—The Savona Valley 


& Lake Keuka Electric Railway has 
changed its prospective terminal 


station from Penn Yan to Dundee, as 
the citizens of the latter place mani- 
fest a more substantial enthusiasm 
than those of the former. 


ANDERSON, IND. — Congressman 
Henry has secured a franchise through 
Alexandria, and announces he will 
build an electric railroad connecting 
gas belt cities. The first division will 
be from Anderson to Alexandria, im- 
mediately followed by lines to Marion, 
Elwood, Muncie and other points. 


Detroit, Micu.—Capitalists will 
build an electric road from this place 
to Romeo. 


Newton, Pa.—The contract for 
the building of the trolley road from 
this place to Langhorne has been given 
to G. W. Brubaker. It is expected 
that work will be started immediately, 
so as to have the road finished before 
cold weather. 


SHENANDOAH, Pa.—A trolley road 
is to be constructed from this place 
to Ringtown that will reduce the rail 
distance to Ringtown from 30 to four 
miles. 


CoxsackiI£, N. Y.—The Greene 
County Traction Company will con- 
struct an electric railroad from this 
place to a point about five miles in 
the country. This road will connect 
with four other electric roads which 
were incorporated a few weeks ago to 
operate in Greene, Schoharie and the 
lower portion of Albany County. 


PHILADELPHIA, PA.—A movement 
is on foot to extend the trolley line 
from Plymouth Meeting to Ambler, a 
distance of about five miles. It would 
follow the Butler pike. At Harmon- 
ville connection would be made with 
the Schuylkill Valley line, and at 
Hickorytown with tae Chestnut Hill 
line. An effort will be made to secure 
the right of way along the turnpike. 


Wicuita, Kas.—The street rail- 
way system has been transferred to 
the Wichita Railway, Light and Power 
Company, and the directors of the 


new company elected the following ‘ 


officers: H. B. Church, of Boston, 
president ; W. Q. Church, of Wichita, 
vice-president and general manager ; 
A. C. Jobes, of Wichita, secretary and 
treasurer; R. R. Vermillion, of 
Wichita, attorney. The work of re- 
construction will begix as soon as the 
material shall arrive. 


Houston, T'ex.—The contract has 
been. let for the building of the Gal- 
veston—Houston Electric Railway, 
which is to be operated between the 
two cities mentioned and intermediate 
stations. The length of the road will 
be 50 miles. Work is to be com- 
menced October 15 and completed 
April 1. It will give additional trans- 
portation between the two largest 
cities of Texas, whose business interests 
are closely allied. There are now four 
steam roads being operated. 





New Telephone and Telegraph 
Companies. 
CHARLESTON, Ga.—Arrangements 
are being made by the Bell Telephone 
Company to put in a long-distance 
*phone between this place and 
Augusta. This connection will put 
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Charleston in close communication 
with Atlanta, Macon, Mobile, Bir- 
mingham and Columbus, as Augusta 
has telephone connections with the 
above-named places. ; 


New Hunpson, N. Y.—The new 
telephone line between this place and 
Cuba is completed. 


New ALBANY, IND.—The line of 
the Ohio Valley Telephone Company 
has been completed between this city 
and Salem, and ’phones are being 
placed in the latter place. 


Betoit, Kas.—W. W. Dilworth, 
of this city, has secured the franchise 
fora telephone plant. It is on the 
automatic switchboard plan. He ex- 
pects to have it in operation on or 
before November 1. 


OAKESDALE, WasH.—A telephone 
line is to be erected at once from 
Oakesdale to Thornton, Sunset and 
St. John, and work will begin at 
once. 


SILVERTON, CoLo.—J. J. DeMarr 
will shortly finish the telephone line 
between this place and Eureka, being 
constructed for A. W. Helmboldt. 
There is some talk of having a line 
constructed to Gladstone by the Gold 
King and Red and Bonita people. 


Bruin, Ky.—The Bruin and Leon 
telephone line is now ready for use. 
At this point it intersects with the 
line from Willard to Martinsburg. 


VicksBuRG, La.—A contract has 
been let for 20 miles of a long-dis- 
tance telephone line from this city to 
Sartatia, in Yazoo County. Work . 
begins next week. 


MINNEAPOLIS, MINN.—The North- 
western Telephone Exchange at Min- 
neapolis has opened its long-distance 
telephones. ‘This will open commu- 
nication with Chicago and New 
York. The wires are not connected 
with St. Paul, owing to the non- 
passage of pending ordinances. 


WINFIELD, Iowa — Telephones 
and electric lights will probably be 
established here. 


New Incorporations. 


BIDDEFORD, Mr.—Standard Elec- 
tric Manufacturing Company has 
been organized for the purpose of 
doing a general manufacturing busi- 
ness in electric and other apparatus, 
with $10,000 capital stock. The of- 
ficersare: President, B. Alden Prince, 
of Somerville, Mass.; treasurer, Har- 
lie J. Savory, of Somerville, Mass. 





Business Troubles. 


Marion, Inp.—Judge Brownlee 
has appointed James M. Bradford as 
receiver of the Indianapolis, Ander- 
son & Marion Electric Railway 
Company, on the application of A. R. 
Smith and other creditors. 





Increase of Capital. 


AtBany, N. Y.—The Amsterdam 
Electric Light, Heat and Power 
Company has increased its capital 
stock from $500,000 to $1,000,000. 
The liabilities of the company are 
$300,000. 
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The foreign business of the Gen- 
eral Electric Company is increasing in 
many new directions since it secured 
the underground contract in London. 


The Swett & Lewis Company, 11 
Bromfield street, Boston, Mass., an- 
nounce that they have greatly enlarged 
and improved their plant devoted to 
X-ray supplies. ‘They are prepared 
to fill orders promptly. 

The Philadelphia Gas Improve- 
ment Company, of Philadelphia, 
Pa., are increasing their plant by 
erecting a new fireproof pipe shop, 
constructed entirely of iron. The 
building has steel framework and a 
corrugated iron covering. The Ber- 
lin lron Bridge Company, of Kast 
Berlin, OCt., are the builders. 

The Gales Commutator Com- 
pound, manufactured solely by K. 
McLennan & Company, Chicago, is 
meeting with a very large sale since 
the reduction in price. ‘The follow- 
ing is a recent indorsement : 

I am in receipt of your sample of Gale's Com- 
pound, and have tested it with remarkable results. 
“inouans Pitoe Ex.ectric LIGHT AND POWER 

Company, Geo. E. Foster, Superintendent. 

Miagara Falls, Ont. 

Machado & Roller, 203 Broadway, 
New York, have just issued a very 
attractive little book describing the 
construction of the incandescent lamp, 
with illustrations of the large lamp 
factory of the Allgemeine Elektrici- 
tits-Gesellschaft, Berlin. The booklet 
is gotten up with excellent taste, and 
contains an interesting review of the 
modern methods of incandescent lamp 
manufacture. 

Mr. L. E. Frorup, who is associ- 
ated with Mr. Ralph Straschnow as 
the New York representatives of 
Schiff, Jordan & Company. of Vienna, 
has recently returned from a six 
weeks’ tour through England and the 
Continent. While abroad Mr. Fro- 
rup visited Vienna as the guest of Mr. 
Schiff, and spent some days studying 
the factory facilities relative to the 
product of carbons for the American 
market. 

The Bickford & Francis Belting 
Company, Buffalo, N. Y., have re- 
cently issued a highly artistic pam- 
phlet describing leather belting. It 
contains nearly 20 beautiful little half- 
tore illustrations, showing the various 
processes of manufacturing belting, 
besides a very instructive essay on the 
work and use of belting in general. 
All belt users who write to General 
Manager Wilson of the company, 55 
Exchange street, Buffalo, will receive 
a copy, and every belt user should 
write for it. 

The A. L. Bogart Company has 
succeeded to the business carried on 
under the name of A. L. Bogart, at 
Union square, New York. Mr. A. 


‘these two lines, the 





L. Bogart died about a year ago, and 
the business passed into the hands of 
Mr. E. E. Bogart. Mr. E. E Bogart, 
as the readers of the ELectricaL RE- 
VIEW kuow, died some weeks’ ago 
from injuries received early Jast 
Spring, and Mr. A. Livingston Bo- 
gart is president and general mana- 
ger of the new company. ‘The com- 
pany changed from Union square to 
50 East Twentieth street. Many 
valuable features of electric gas light- 
ing are controlled by this company. 
The Electric Appliance Com- 
pany are well pleased with their ex- 
periment of carrying in stock in 
Chicago a line of porcelain, in all 
styles and sizes of knobs and tubes 
that will enable them to fill any 
order. The advantage of having this 
stock in Chicago instead of having to 
go to the factories for this material 
seems to be appreciated by the trade, 
and the Electric Appliance Company 
are reaping very satisfactory results. 
They are the Chicago depot for one 
of the largest porcelain works in the 
country, and are carrying a much 
larger and better assortment of stock 
of porcelain than has ever been car- 
ried in Chicago before, and a cus- 
tomer’s requirements must be very 
severe indeed who can not satisfy his 
wants directly from the Electric 
Appliance Company’s stock. 


BIDS WANTED FOR ELECTRIC LIGHTING 


ASHEVILLE, N. C., Aug. 12. 





Bids for lighting our city are requested as 


follows : 
For furnishing and maintaining 


one hundred to one hundred and 
fifty electric arc lights of two 
thousand (2,000) candle-power each. 

The city reserves the right to 
reject any or all bids. 

Bids to be received until Sep- 
tember 20, 1897. 

Gro. F. Scort, 

Chairman Special Light Committee. 





The Mayor and Gas Commitiee wiil 
receive bids to light the City of Waco, on 
an all-night and also on a moonlight 
schedule, with 125 to 200 arc lights, 2,000 
c.-p., for a term of two to five years. We 
will also receive bids to install an electric 
light plant, specifications for which will be 
furnished by City Eng‘neer on demand. 
All bids must be accompanied by a $1,000 
certified check. We reserve the right to 
reject any or all bids. The bids will be 
opened by the Mayor and Gas Committee 
at 3p. M., October 7th, 1897. 


C. C. McCuutocna, 
Mayor, Waco, Texas, 
ATTEST : 
R. W. Josionowskl1, 
City Secretary. 


A NEW THROUGH PASSENGER ROUTE 
FOR COLORADO, UTAH AND CALIFORNIA. 


_The Chicago Times-Herald of August 
27 says that on September 12 the new 
traffic alliance between the Chicago, Mil 
waukee & St. Paul Railway and the 
Chicago, Rock Island & Pacitic Railway 
goes into effect, and on that date the 
former will send its first Denver sleeper 
out of Chicago. This will be attached 
to its regular pight train for Omaha, and 
will be delivered there to the Rock Island. 
On October 2 the tourist car route over 
Colorado Midland 
and Southern Pacific, will be inaugurated. 
Tourist cars will be run once a week be- 
tween Chicago and San Francisco. For 
further details regarding this new route 
call on or address Geo. H. Heafford, gen- 
eral passenger and ticket agent, C.. M. & St. 
P. Ry., 410 Old Colony Building, Chicago, 
Ill. 








NOTICE TO BIDDERS. 


Notice is hereby given that bids will be received 
by the Common Council of the City of Niagara 
Falls up to and including the first day of Novem- 
ber, 1897, at 8 o'clock p. m., for the exclusive fur- 
nishing of electric arc lights to the City of Niagara 
Falls for a period of five years from November Ist, 
1898, according to specifications on file with the 
City Clerk. 

Each bid shall give the name and address 
of the bidder, and shall state the price per 
annum, for which the bidder will furnish 
each electric arc light of a two thousand 
(2,000) candle-lamp-power for said term. 

The estimated number of arc lights to be 

‘furnished is three hundred (300), with the 
right of the Common Council of the said city 
to increase or decrease the said number as it 
may elect during said term. 

The successful bidder will be required to 
enter into contract for the furnishing of said 
number of electric arc lights as may be re- 
quired for such term at the price per annum 
named in its bid and to turnish bond in 
twenty thousand dollars ($20,000.00) for the 
faithful performance of said contract. 

Each bidder must accompany his bid with 
a certified check for ten thousand dollars 
($10,000.00) as a guarantee that he will enter 
into contract if the same is awarded to him. 

Further information, if desired, will be fur- 
nished by the City Clerk upon application. 

All bids shall be opened at the meeting 
of the Common Council, to be held Monday, 
November 1, 1897. 

The Common C: uncil reserves the right to 
reject any or all bids. 

Dated August 16, 1897. 

By order of the Common Council. 

8. F. ARKUSH, City Clerk. 


McCASKEY & HOLCOMB 


COMPANY, 


CONTRACTORS 


SPRINGFIELD, ILL. 





415}COMMERCIAL BLDG., ST. LOUIS, MO. | 


We make a specialty of constructing Munic- 
Ipal Electric Lighting Plants. 





Send for Estimates and Valuable Informati 


ROYCE & MAREAN, 


DEALERS IN 


Flectrical Supplies, 


WASHINGTON. D. C. 














wy. R. OS’TRANDER & CO.) 


22 DEY STREET, 
Manufacturers of 


ANNUNCIATORS. 
Electric and Mechanical Bellis. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 





SPEAKING TUBES, WHISTLES, | 





| 


‘Telephone Service 


* in New York City is 
Far-reaching, 

covering forty square miles 

and 19,500 stations; 


Efficient, 
the service never stops night 
or day, and the speed of 
operating is high; 
Economical, 
the rates are strictly propor- 
tional to the subscriber’s use 
and begin at $90 a year. 
NEW YORK TELEPHONE CO, 


15 Dey St., 952 Broadway, 115 W. 38th St, 


MECHANICAL DRAWING 


e Design; Stationary. Locomotiv 

Eates Engineering; ai dee Plumbivg: 
Architecture; Architectural Drawing 4 TAlICHR 
Railroad H rhe 

Municipal, 31 COURSES & Bridge 

Engineering; Surveying and Mapping; Sheet 
Meta! Pattern Cutting; Bookkeep'g; Shorthand; 
English Brauches; Mining; Metal Prospecting. 


‘nay GUARANTEED SUCCESS. | 


Fees Moderate, Advance or Installments. 
Circular Free; State subject you wish to study. 





















bw AS 20 YEARS, NOT CHEAP BUT 
SERVICEABLE AND FULLY ae 














Mechanical Draughtsman Wants 
Situation. 


A well educated young man, who has 
been a ‘year with the General Electric 
Company desires position as mechanical 
draughtsman. Address 

‘* DRAUGHTSMAN,” 
Care ELECTRICAL REVIEW. 


GORDON PRIMARY CELL 


The increasing pe 
larity of the Gordon 
|| Primary Cell amon 

|] the Fire Alarm an 

Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com. 
panies, and the gen- 
eral adoption of our 
steol enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
abil ty and economic 
features. 

If you wish to read 
the testimonials in its 
behalf, and learn its 
full description, kindly 
apply for circular and price list, to 


GORDON-BURNHAM BATTERY CO., 


88 to 86 WEST BROADWAY, NEW YORE CITY. 


























MAKING SOCKETS OUR SPECIALTY—"" 





CHICAGO 


Write for full particulars, free Samples, 


etc. We make many brands of 


OCKETS 


Have saved others money, Can save you, 


H. T. PAISTE CO. 
PHILADELPHIA 





DIXON’S BELT DRESSING 


AND LEATHER PRESERVATIVE. 


WE CUARANTEE DIXON’S BELT DRESSING 
TO PREVENT SLIPPING AND TO PRESERVE THE 


LEATHER. 
MONIALS. 


SEND FOR CIRCULARS AND TESTI- 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 





NON- ARCING Be OMATIC 


AUTOMATIC 


CIRCUIT 


BREAKER COMPANY. 


Nie WAYGO 


CIRCUIT BREAKERS 


MICHIGAN 








134 


ELECTRICAL REVIEW 


Vol. 31—No. 11 








VF lecteicat.... 
= [oztents 


Reger veperiet reported for this journal by 
eee all, solicitor of patents, Loan and Trust Baila, 
ing, Washin ington, D.C. Copies of any patent may 
be secured for 10 cents each | 

















ISSUED SEPTEMBER 7, 1897. 


589,412 Auxiliary electric contact; W. 
M. Brown, Johnstown, Pa.—A contact 
maker carried by an electrically propelled 
vehicle, a spring-pressed, knife- edged con- 
tact device in multiple therewith for con- 
tacting with the same side of the circuit, 
and means for retaining said device either 
in an operative position or in an inoperative. 

589,429 Multiple series system of electri- 
cal distribution; C. D. Haskins, Brooklyn, 
1. > # 

589,430 System of electrical distribution; 
C. D. Haskins, Brooklyn, N. Y. 

589,431 Telephonic measured service sys- 
tem; H. V. Hayes, Cambridge, Mass. 

589,438 Starting box for electric motors; 
R. B. Hirst, Brooklyn, N. Y.—A resistance 
box and its lever, a switch ‘controlling 
the main circuit, movable to closed position 
by said lever, a spring tending to open said 
switch, a retaining magnet adapted when 
excited to hold said switch closed, and means 
operated by said lever for breaking the cir- 
cuit of said magnet to release said switch. 

589,445 Electric hair singer; D. Seide, 
Hartford, Conn. 

589,452 Traveling contact for electric 
railways; W. F. Weiss, Stockton, N. J.— 
A conductor and contact pole of an electric 
car, a grooved wheel adapted to revolve 
freely and contact at its upper periphery 
with the conductor, the means of carrying 
the said wheel at the end of the contact pole, 
the transverse rod adapted to support the 
said carrying means and to permit of lateral 
movement of the same upon it and the slotted 
cylinder as means for protecting the rod from 
contact with the conductor. 

589,485 Electric rail bond; G. H. Scott, 
Worcester, Mass. 

589,509 Electrical igniter for gas engines; 
E. R. Moffitt, San Francisco, Cal. 


589,510 Watchman’s electrical time re- 
corder; C. H. Phinney, Boston, Mass.—An 
electrically actuated indicating apparatus, 
a plurality of circuit controlling devices 
electrically connected therewith and adapted 
to be moved when a like number of inde- 
pendent objects are placed in predetermined 
position, combined with a series of manually 
operable circuit changing devices, arranged 
in electrical circuit with and to operate said 
indicating apparatus, the operation of each 
of which is dependent upon a predetermined 
position of all of said circuit controlling de- 
vices 

589,548 Electric motor car; H. P. Brown, 
New York, N. Y.—A car and a motor for 
driving the same, a double reduction planet- 
gear friction-brake mechanism for communi- 
cating and reducing motion from the motor 
shaft to the axle of the car, said mechanism 
being provided with two friction-brake 
wheels and brakes, one of said brakes being 
mounted on the stationary frame and the 
other on a revolving part of the mechanism. 


589,556 hime ae of energy by alter- 
a currents; C. 8S. Bradley, Avon, N. 
s a means of transmitting periodic 
currents of uniform rate, a generator havin 
a definite rate, a circuit containing a plurat 
ity of inductances in multiple arc, said in- 
ductances bein proportioned to render the 
line resonant with the periodic electromotive 
force. 

589,582 Electric switch; J. B, Smith, 
Manchester, N. H.—Slotted standards se- 
cured to a suitable base, spring actuated 
levers for opening and closing the circuit 
pivotally connected within the slots of said 
standards, said levers having a slot formed 
in their end at a right angle with their pivot. 

589 618 Electric switch and cut-out for 
telephone boxes; A. C. Robbins, San Fran- 
cisco, Cal. 

589,619 Telephone transmitter for signal 
boxes; A. C. Robbins, San Francisco, Cal. 

589,624 Underrunning trolley for elec- 
tric railways ; 8. H. Short, Cleveland, Ohio. 


589,669 Electric safety appliance for 
railroads; E. L. Orcutt, Somerville, Mass. 
—A track mechanism containing an open 
’ circuit, combined with a train mechanism 
containing a closed circuit looping in the 
open circuit on the track, and a resistance 
in the closed circuit on the train cut out by 
the looping in of the track circuit, 

589,672 Electric meter; C, C. Schu- 
macher, Chicago, Ill.—Consists of a ~ 
corder provide with a balance wheel, 
pinion on said balance wheel, a toothed 


segment engaging said pinion, an armature 





connegted with said segment, and a magnet 
for attracting said armature. 

589,674 Alternating-current generator ; 
F, H. Sleeper, St. Johnsbury, Vt. 

589,726 ele. red telephone; F. 
Hoffman, Paragould, Ark 
1 589, 742 Static machine ; C. H. Meyers, 
South Bend, Ind.—A machine for generat- 
ing static electricity, and a case inclosing 
such machine, with a tank in said case con- 
—= a refrigerant. 

45 Device for indicating escape of 
3 ML O’Donovan, Boston, Mass. 

589,746 Electric signaling apparatus and 
circuit ; E. H. Owen, Garvanza, Cal. 

589,747 Annunciator system; E. H. 
Owen, Garvanza, Cal. 

589, 760 Electrical junction box; G. 
Trailleur, Chicago, Ill.—Consists of a series 
of conductors of different polarities enter- 
ing said box, and a series of pole bars 
arranged within said box out of vertical 
alinement, 

589,788 Dash electric ‘headlight; J. 
Kirby, Jr., Dayton, O. 

589,785 Surface.contact electric railway; 
L. H. Parker, Schenectady. N. Y.—A 
vehicle, magnets of opposite polarity 
located in advance and rear of the vehicle, 
shoes for each magnet making sliding con- 
tact with the rails, energizing coils for the 
magnets, a source of supply and a switch 
for simultaneously reversing the polarity of 
the magnets when it is desired to reverse 
the direction of movement of the vehicle. 

589,786 Closed-conduit electric railway 
system ; W. B. Potter, Schenectady, N. Y. 
—A magneto-generator connected between 
the sliding contacts of the car, actuated by 
a stud, and a rack and pinion so arranged 
that the foot of the motorman may rotate 
the magneto-generator to pick up the switch 
contacts at starting. 

589,787, 589,788, 589,789, 589,790, 589,- 
oa 589, 792 Closed-conduit electric rail- 

; W. B. Potter, Schenectady, N. Y. 

380, 794 Brush holder; G. Heist, Sche- 
nectady, N. Y.—Consists of a box in which 
the brushes are mounted, an equalizer ex 
tending between the brushes; and a spring 
for SO FOS Gealcinie to the brushes. 

589,798 Multiple cut-out for telephone 
systems; A. B. Strowger, Chicago. 
a as 


TRADE NOTES. 

The Western Electric Company’s 
inclosed arc lamp is being pushed 
with the usual vigor of that com- 
pany, which indicates great con- 
fidence in their own material. 


* The Standard Underground Cable 
Company, of Pittsburgh, has just 
established a southeastern sales de- 
partment with headquarters at Rooms 
1225 and 1226, Betz Building, Phila- 
delphia, with Mr. T. E. Hughes in 
charge as manager of the department. 


‘« Salfire’’ is the name of a ready- 
for-use electrical paint which has 
been placed on the market by Par- 
trick & Carter Company, 125 South 
Second street; Philadelphia. This 
paint is made in two colors, gray and 
brown, and is indorsed and recom- 
mended by Wm. McDevitt, chief of 
the electrical bureau of the Philadel- 
phia Fire Underwriters’ Association. 
This paint is said to be sweet and 
clean, with no odor, and is water- 
proof and fire-resisting. 
> 
Westinghouse Company Gets a 

Large European Contract. 


The Westinghouse Electric and 
Manufacturing Company has just re- 
ceived from its European company 
notice of the award to it, by the 
Metropolitan Electrical Supply Com- 
pany, of the contract for a large elec- 
tric lighting plant to be installed in 
London. The apparatus will be of 
the multiphase type, involving the 
use of the Tesla patents, which are 
owned in England by the Westing- 
house company. It is understood 
that the contract amounts to between 
$350,000 and $400,000. All of the 
electrical apparatus will be made at 
the works of the company in East 
Pittsburgh. 











i $7,800 CIVEN AWAY! 

© persons making the greatest number of words 

out of the phras» “Patent Attorney Wedderburn.” 

For full particulars, write the Nationa! Recorder, 
Washington. D.C., for sample copy containing 

same. 





STORAGE BATTERIES 


THE WILLARD BATTERY CO, CLEVELAND,O 








J. G. WHITE & COMPANY, 


ENGINEERS, cc CONTRACTORS. 
and J. at White & Nw 


29 BROADWAY, NEW YORK, N. Y. 
Baltimore Office, Equitable Building. 





IMPROVED AND NOW PERFECT. 


THE “ ESPERSEN ADJUST- 
ABLE SHADE LAMPS.” 


Made in ten different styles and 
colors to suit purchaser. Write 
for Discounts and Catalogue ‘‘ D."’ 
Good Agents wanted in the U. 8. 
and Europe. 

PACIFIC ELECTRIC Co., 


120 Main Street, La Crosse, Wis. 








ELECTRIC CONDENSERS, | ‘ 


WM. MARGHALL, 
Meanutacturer. 


ES 
STANDARDS A SPECIALTY. 


ee 
709 LEXINGTON AVENUE. WEW YORK. 


The Southern Industrial 

Gy. 2° n2 Journal, tells the truth 

LX1 é. about Southern condi- 

tions and possibilities. If 

you are eee send 25 cents for 3 months or $1 
per year. THe *‘ Dixie”’ Co., Atlanta, 


Wanted—An Idea Eoeieet 
Gre aOR weDbensbaN , rere 
eer af tate Wandioed tov the ir #80 


DYER & DRISCOLL, 
PATENT SOLICITORS, 
31 NASSAU STREET, N. Y. 





J ofter 





Bowe done, oF wg en 
wok - ~ Cae for Ha. amd forssan Coumlorea, 


Cothinauel ores thay io 
a =, 7 


PATENTS, 


TRADE MARKS. DESIGNS. COPYRIGHTS, 


CAN YOU OBTAIN A PATENT? 


Send me a model or er | of your inven- 
tion, and a description, and I will examine same 
oe advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the yo ble time. 
od eng taken out through me are given 
ial not in the leading journals of the country, 
us bringing same widely before the public without 
cost to inventor. 
Rererences: ‘Electrical Review,” New York; 
ee Cromlein, Teller Lincoln National Bank. 
ington, D. C.; Judge Geo. D. Parker, Berkley, 
vas _——_ National Bank, Washi ngton, D. C.; 
E. K. h, U. S. Mint, Philadelphia. Pa.; W. F. 
Secretary Water Works, 








Newell. Mf Manager and 
Olympia, Oregon. 


EDW. $. DUVALL, 


Solicitor ot Patents, 


Loan and Trust Bidg., 
WASHINGTON, D. C. 





THE LEHIGH VALLEY 


GREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Boom 1206 Bowling Green Offices, 11 Broadway, N.Y. 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished. 





“BIG FOUR” 


THREE GREAT TRAINS. 


“KNICKERBOCKER SPECIAL” 


Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and BOSTON, 


“SOUTHWESTERN LIMITED” 


Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON. 


‘*WHITE CITY SPECIAL” 
Between CINCINNATI, INDIANAPOLIS and CHICAGO. 














E. 0. McCORMICK, 0D. B. MARTIN, 
Pass. Traffic Mgr. Genl. Pass. & Ticket Agt. 





“ QUESTIONS 
and ANSWERS 


about 
ELECTRICITY * 


A First Book 
for Beginners 


a 


BY. 





ZT. O’CONNOR SLOANE 
CARYL D, HASKINS 
A. E. WATSON 
EDWARD TREVERT 


THs book has been prepared especially 

for the young student or amateur. It 
is designed for a first book upon electricity 
and magnetism, and the authors are all 
well known, being recognized authorities 


upon the subject, 
PRICE, SO -CENTS 


ADDRESS 


, Beta Review, 41 Park Row N. Y. 





ANNOUNCEMENT. 


THE WABASH 
RAILROAD COMPANY 


has extended its line from Detroit to Sus- 
pension Bridge, Niagara Falls and Buffalo, 
and its system now comprises a continuous 
line—Buffalo to Chicago, St. Louis and 
Kansas City. 

Direct connection is made at Buffalo with 
all lines from the East, via that point. 

Excellent Through Car Service from New 
York, Boston and Buffalo to Chicago and 
St. Louis. 


Palace Sleeping Cars and Reclining Chair. 


Cars (Seats Free) are run in all through 
trains. 

For information in regard to rates, reser- 
vation of sleeping-car accommodations, 
time-tables, etc., apply to 


H. B. McCLELLAN, Gen’! East'n Agt., 
387 Broadway, New York. 
C. 8. Crang, G. P. & T. A., J. name. Jr. 
St. Louis, Mo. V.-P. & G. M. 





MANHATTAN PRODUCTS 
E BO PEEP B, 


+15. 


CAMERAS 


DANDY, 

BO PEEP, A B CG, 
BABY WIZARD. 
WIDE-ANGLE WIZARD. 


LENSES: “Daisy,’’ Achromatic, ‘‘Emil,’’ Wide- 
Angle, Extreme Wide-Angle, Rapid Rectilinear, 
Extra Rapid Rectilinear, ‘‘ Wizard,’’ Double 
Anastigmat. 


our developing and toning powders; 
hue of chemicals for the amateur, Sun- 
dries of every description. 


MANHATTAN OPTICAL 6O., 


WORKS AND EXECUTIVE OFFICES, 
CRESSKILL, N. J. 























